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ABSTRACT

Reading comprehension instruction for young students with high functioning autism:
Forming contextual connections
by
Karen S. Engel

Advisor: Linnea Ehri

Central coherence is the ability to perceive and connect salient information in a context such as a
narrative text. Weak central coherence theory describes a detail-focused cognitive style of processing
information that overlooks connections. This style of processing is a shortcoming of individuals with
autism compared to typically developing individuals (Frith, 2003). A six-session instructional
intervention to foster coherence processing and reinforce thinking strategies was administered to first
and second graders while a control group received an irrelevant treatment. There were 10 students
with high functioning autism in each condition, mean age 7.06 years, 18 males and 2 females. It was
expected that remediating this detail-focused style of processing would benefit children’s
comprehension of narrative text. Results showed that the intervention group significantly
outperformed controls in the quality of their retell of a narrative text (d = 1.15). Also the intervention
improved first graders’ use of sequence words to retell a story (d = 1.21). However, other measures of
reading comprehension did not show a benefit from the intervention. Findings carry implications for
designing reading instruction for this special population.
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1
Reading comprehension instruction for young students with high functioning autism: Forming
contextual connections
Chapter 1: Introduction
In today’s classrooms, an increasing number of children with autism are taught in inclusive
classroom settings where they are exposed to the same curriculum as their typically developing peers.
The Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5, American Psychiatric
Association, 2013) defines autism as a spectrum disorder in which individuals diagnosed with autism
present a wide range of language and cognitive abilities. Person first language is used to describe the
participants of the present study, as these children are not yet of age to make the choice of how they
would like to be referred. In addition it important to note that in the current DSM-5, the diagnostic
labels “high functioning autism” and “Asperger’s Syndrome,” are no longer used to distinguish
individuals with autism who have average to above average cognitive and language abilities
(American Psychiatric Association, 2013). Several studies cited for the present study use these terms
to define groups of subjects. The students with autism who were participants for the current study
were considered high functioning. Their cognitive abilities were within the average to above average
range and therefore able to access grade level curricula. In elementary school, learning to read in the
primary grades, followed by the use of reading to learn in the upper grades are the main foci of
instruction. During reading acquisition, the ability to decode typically aligns closely with academic
achievement. Though decoding skills are necessary precursors to reading achievement,
comprehension is vital to learning at all levels. In order to function successfully in school, children
with high functioning autism must learn to construct meaning from grade level reading materials.
The strong relationship between language comprehension and literacy skills of students with autism
has been demonstrated in numerous studies. Brown, Oram-Cardy, and Johnson (2013) conducted a
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meta-analysis of 36 studies focused on reading comprehension of individuals with autism. The
authors made several observations in their analysis. They observed a wide range of individual
differences in the reading comprehension ability of individuals with autism. Deficits appeared to be
related to language ability, specifically semantic knowledge and decoding ability. Brown et al. (2013)
suggested that more research was needed on reading comprehension for individuals with autism,
research that focused on the ability to integrate information with prior knowledge, as well as the
ability to monitor understanding while reading.
A triad of cognitive theories in theory of mind development, in executive dysfunction, and
weak central coherence has been researched to account for differences in the thinking, understanding,
and perception of individuals with autism (Frith, 1989, 2003; Happé & Frith, 2006; Pellicano, 2010;
Ozonoff, Pennington, & Rogers, 1991). Though cognitive skills are intact for a subset of children
with autism, qualitatively atypical cognitive processes are noted for all children with autism. An
important cognitive deficit noted in children with autism involves the development of theory of mind,
the conception that others have different thoughts and perspectives. This weakness may contribute to
the child with autism’s challenge in making inferences concerning characters’ thoughts, feelings, and
actions. Understanding narrative text involves making causal attributions about characters’ internal
states, which has been found to be particularly challenging for students with theory of mind deficits
(Randi, Newman, & Grigorenko, 2010).
Another deficiency that studies have found in children with autism and that may impact
reading comprehension is development of executive function, evident in children who have average
to above average cognitive abilities (Pellicano, 2010; Ozonoff et al., 1991). Students with high
functioning autism exhibit deficits in executive functioning, such as inhibitory control, the ability to
regulate and organize thoughts, plan, and employ metacognition. This weakness may contribute to the
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tendency of students with autism to fail to monitor their comprehension while reading, a factor that
may contribute to poor reading comprehension. The relationship between theory of mind and
executive function has been studied in order to determine which has primacy in development. Studies
have shown a link between these cognitive functions in that executive functioning skills and central
coherence were found to be predictive of development of theory of mind ability in children with
autism (Carlson, Mandell, & Williams, 2004; Pellicano, 2010). In their study, Hughes and Ensor
(2007) found support for the contribution of executive function to theory of mind and also showed
evidence that executive functioning facilitated the performance of students on false belief tasks.
Central coherence, the ability to process global concepts, is a third area of cognitive
processing found to be impaired in people with autism (Frith, 2003). There are fewer studies that
have investigated central coherence processes in children with autism compared with studies of
theory of mind and executive functioning. In a study that used priming to study knowledge of the
meanings of homographs in typically developing children and matched peers with autism, Hala,
Pexman, and Glenwright (2006) examined both executive dysfunction and weak central coherence.
Participants were matched according to sex, performance on the Peabody Picture Vocabulary Test-III
(PPVT-3, Dunn & Dunn, 1997), and performance on Letter-Word Identification and Word attack
components of the Woodcock Diagnostic Reading Battery (WDRB, Woodcock, 1997). This study
compared children with autism and typically developing peers in their ability to use context to
pronounce homographs. For example, the words arrow or king were used to prime pronunciation of
the homograph bow. Hala et al. (2006) found that executive functioning had a greater impact than
central coherence on the ability of students with autism to pronounce homographs correctly after
priming, compared with typically developing peers. The children with autism had a higher error
percentage than typically developing peers for the second presentation of homographs, which
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required a different pronunciation from the first presentation; both were primed for the correct
pronunciation. There were no significant differences in the groups’ error percentages for the initial
presentation of the homographs. Hala et al. (2006) interpreted these findings to mean that individuals
with autism had greater difficulty inhibiting their initial pronunciation of the homographs, an
important aspect of executive function. An alternative explanation to these findings has been offered
by Vermeulen (2012). In his discussion of the Hala et al. study, Vermeulen suggested that once
primed for one meaning of the homograph, the children with autism had more difficulty adjusting to
the new context (the second prime) to alter their interpretation of the word. Vermeulen defined this
cognitive challenge as a lack of context sensitivity or a failure to take into account the context in
order to derive meaning. Hala et al. suggested that the tendency of individuals with autism to process
information locally at the expense of global processing could be overcome with instructional
strategies. An instructional intervention that targets both executive function and coherence processing
has potential to mitigate some of the challenges children with autism demonstrate in language and
reading comprehension.
Nuske and Bavin, (2011) examined the narrative comprehension of children with high
functioning autism. Children 4-7 years of age with high functioning autism were matched with
typically developing children on receptive vocabulary and a picture completion task. A visual task,
Block Design, and a linguistic task, the Understanding Spoken Sentences supplementary task from
the Clinical Evaluation of Language Fundamentals-4 (CELF-4) were used as measures of central
coherence ability. Children listened to stories and were asked questions to assess their ability to make
inferences and identify the main idea of the narratives. Nuske and Bavin (2011) defined two types of
inferences, event script inferences and propositional inferences. According to them, script inferences
required global processing whereas propositional inferences required the ability to make connections
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between statements made in the text, a local coherence task. Findings indicated some support for
weak central coherence theory in that children with autism scored significantly poorer than the
typically developing group in their ability to make inferences based on event scripts.
In their review of characteristics of students with poor reading comprehension, Cain and
Oakhill (2007) identified several discourse-level skills and processes that contribute to reading
comprehension ability, including inference making, use of cohesive devises, use of context, and
comprehension monitoring. The cognitive processes of executive function and coherence processing
affect each of these discourse-level skills. In order to make an inference, resolve an anaphor, or derive
word meaning from context one must monitor comprehension while reading and stop when text is
unclear or ambiguous. Students who exhibit strong executive functioning are observed to monitor
their comprehension and stop for clarification during reading as needed. Cain and Oakhill (2007)
suggested that instructional interventions that target these component areas may support those with
poor comprehension towards better construction of meaning, as well as provide evidence for the
impact of these discourse-level skills on reading comprehension. For students with autism, in addition
to monitoring breakdowns in comprehension, they may need to learn what steps to take in order to
construct meaning from text.
The present study investigated whether students with high functioning autism would benefit
from instruction that focused on developing students’ use of strategies to intentionally consider the
context in order to derive meaning from narrative text. This instruction was designed to target two
areas of deficit observed in students with autism, central coherence and executive function.
Instruction that directed students to look back in order to disambiguate multiple meaning texts sought
to provide students with concrete steps to employ in order to understand narrative. This instruction
included directing students towards the context of an event and how meanings of words and sentences

6
change in different situations. Students for this study in the first and second grade were still acquiring
decoding skills, so teaching materials included aurally presented texts, and illustrations were used to
support instruction. It was hoped that instruction would impact students’ habits of listening and
reading to consider the context.
Chapter 2: Review of the literature
Weak Central Coherence Theory
Central coherence refers to the ability of individuals to perceive salient information in a
context. Local coherence describes the capacity to process information and connect ideas contained in
working memory. Global coherence refers to the ability to to construct meaning through connections
made between adjacent propositions and a main idea. The weak central coherence theory of autism,
first described by Frith in 1989, is defined as the tendency of individuals with autism to process
information focusing on detail rather than global meaning (Happé & Frith, 2006; Jolliffe & BaronCohen, 1999). Frith describes a processing style in which individuals with autism do not strive to
establish coherence as is observed in typically developing individuals. Instead, studies have shown
that individuals with autism tend to focus on details and thus exhibit strengths on tasks that tap this
ability. In their article exploring weak central coherence theory, Happé and Frith cite studies that have
provided evidence that people with autism exhibit superior performance on certain visually based
tests, such as the Embedded Figures Task or Wechsler’s Block Design task. In these tasks, the ability
to detect details within a global image is assessed. The authors suggested this is more of a
“processing bias towards features rather than a processing deficit for wholes” (Happé and Frith, 2006,
p. 10). In contrast, adults with autism exhibited poorer performance than typically developing adults
in extracting meaning from ambiguous vocabulary in context (Jolliffe & Baron-Cohen, 1999). Here, a
detail-focused style of information processing is a disadvantage to successful performance, since
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establishing coherence is a necessary aspect of the derivation of overall meaning. Table 1 provides
an overview of studies and main findings of studies investigating linguistic tasks designed to tap
weak central coherence and executive function ability in subjects with autism.
Results of two studies by Jolliffe and Baron-Cohen (1999; 2000) provided support for Frith’s
weak central coherence theory using tasks of linguistic ability. In the earlier study, Jolliffe and BaronCohen (1999) used words with multiple meanings, homographs, and ambiguous sentences to
investigate the ability of people with autism to derive meaning from context in text. The authors used
three tasks to assess coherence processing in typically developing adults, adults with autism, and
adults with Asperger’s Syndrome. Homographs were used in sentences where the meaning of the
word could be inferred from context. Participants with autism and Asperger’s Syndrome in this study
were able to provide more than one meaning for the homographs in isolation, but had difficulty
inferring non-familiar meanings of the words in context as determined by their pronunciation of the
word (Jolliffe & Baron-Cohen, 1999). Examples of the sentences using familiar and unfamiliar
contexts were as follows: in the sentence, “It was lead in the box that made it so heavy,” the meaning
of the homograph “lead” is an earth material as opposed to “being in front” as in the following
sentence, “It was the lead guitarist that sang at the concert.” The second sentence gives the example
of the more familiar meaning of the homograph. Even when the students with autism knew multiple
meanings for the homographs out of context, they tended to choose the more common meaning and
its pronunciation in context, even in sentences where it did not make sense. Another assessment in
this study was the ambiguous sentences test; participants were asked to choose a connecting
statement that made the two other sentences coherent. Both clinical groups with autism and
Asperger’s Syndrome had more difficulty than the control group in choosing the appropriate sentence
to make connections to build meaning.
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Table 1
Summary of studies investigating weak central coherence and executive dysfunction in individuals
with autism.
Authors
(year)

Groups

Hala,
Pexman, &
Glenwright
(2006)
Jolliffe &
BaronCohen
(1999)
Jolliffe &
BaronCohen
(2000)
Booth &
Happé
(2010)

ASD
TD

Ch

Reading
-words

HFA
AS
TD

Adt

HFA
AS
TD

Adt

Reading
-sentences,
-passages
-homographs
Reading
-sentences
-passages

Study 2
TD
ASD
Study 3
ASD
ADHD
LI
ALI
ASO
TD
ALI
ALN
TD

Ch
Adol
Adt

Auditory
-sentence
completion

Ch
Adol

Auditory
-yes/no
response

Adol

ASD
TD

Ch

1. Reading
-passages
2. Reading
-passages
Auditory
-passages
1. Main Idea
2. Inferences
Reading
-passages

Norbury
(2005)
Norbury &
Nation
(2011)
Nuske &
Bavin
(2011)

Ages Linguistic
Measures

Global
Coherence

Findings
Local
Executive
Coherence
Function

Reading
Comp.

ASD<TD

HFA<AS<TD

HFA<AS<TD

ASD>ADHD
ASD<TD
ASD<ADHD

LI, ALI<ASO
ASO=TD

ALI<ALN
ALN=TD
ALI<ALN=TD

ASD=TD
ASD<TD
ASD=TD

HFA<TD
HFA<TD
Wahlberg
HFA
Adt
&
TD
Magliano
(2004)
Groups: ASD-Autistic Spectrum Disorder; AS- Asperger’s Syndrome; TD-Typically Developing;
ADHD-Attention Deficit Hyperactivity Disorder; LI-Language Impaired; ALI-Autism with Language
Impairment; ASO/ALN-Autism Language Normal; HFA-High Functioning Autism. Ages: ChChildren; Adt-Adults; Adol-Adolescents. Reading Comp.-Reading Comprehension.
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Jolliffe and Baron-Cohen (2000) conducted further research to show evidence of Frith’s weak
central coherence theory again using adults with high functioning autism or Asperger’s Syndrome. In
this study, two tests of linguistic processing were used, The Global Integration Test and The Global
Inferences Test. In the first task, participants were presented with five sentences of a narrative
passage out of order and were asked to make the stories coherent by putting the sentences in order;
response times were recorded. In the first half of this task (coherence test stories) the sentences
contained no temporal cues while the second set of sentences had explicit temporal cues (temporal
test stories), such as “later that day”, or “by lunchtime”. Compared with typically developing adults,
subjects with Asperger’s Syndrome or high functioning autism had more difficulty arranging the
sentences without temporal cues to make a coherent story. A greater difference between groups was
found for the Global Inferences Test. In this task, short narrative passages were followed by four
questions labeled as the following types: global inference, character’s goal, memory (gist of story),
and comprehension. The people with high functioning autism did the most poorly on the global
inference question, though the subjects with Asperger’s Syndrome also did more poorly than the
typically developing subjects on this item. The authors explained that there seemed to be a continuum
of ability within the groups and that it was clear that the adults with high functioning autism and
Asperger’s Syndrome were making inferences; their difficulties were with generating contextually
appropriate inferences.
In an attempt to examine local-global processing styles in the general population compared
with individuals with autism or attention deficit hyperactivity disorder (ADHD), Booth and Happé
(2010) created a simple task, The Sentence Completion Task. This task required subjects to complete
sentences that were designed to reflect a local processing bias depending on their responses. The
targeted sentences were written so that responses could be locally but not globally coherent. For
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example, the sentence, “You can go hunting with a knife and…” would be locally coherent with the
response, “fork,” though it would not make sense in the context of the full sentence. Booth and Happé
conducted three studies using this task. The first included male and female participants from the
general population from four age groups in order to establish normative performance. The younger
two groups, aged 8-13 years, made more local processing errors than the two older groups, aged 1425 years, for males only; no age differences were found for the female groups. The second study
compared individuals with autism and age- and IQ- matched controls on the same task while the third
study compared individuals with autism and age- and IQ- matched individuals with ADHD. These
studies tested weak central coherence theory and by including the ADHD group controlled for
executive functioning deficits that might affect performance on coherence tasks. Results showed that
the group of subjects with autism made more local processing errors than either the control group
(study 2) or the ADHD group (study 3). The ADHD group did not differ from the typical population
performance though they were found to be more impulsive than subjects with autism on an executive
function task.
There have been studies that challenge assumptions of weak central coherence theory and its
implications in the coherence processing of individuals with autism. In a study that investigated the
influence of language ability on comprehension deficits that entailed the ability to disambiguate
ambiguous words within a context, Norbury (2005) offered a different interpretation of weak central
coherence observed in individuals with autism. Norbury suggested that poor performance on tasks of
central coherence demonstrated by a variety of studies of central coherence (Jolliffe & Baron-Cohen,
1999, 2000; Happé & Booth, 2008) did not account for differences in core language abilities. This
study also examined the ability of individuals to suppress irrelevant information, an executive
function skill that has been shown to influence reading comprehension (Hala et al., 2006; Pellicano,
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2010; Ozonoff et al., 1991). Norbury compared three groups, typically developing children, those
with autism with specific language impairment, and those with autism without specific language
impairment (based on reported developmental history), in two experiments that tapped the knowledge
of multiple meaning words (homographs) and the facilitation of relevant meaning or suppression of
irrelevant meaning in sentence contexts. Norbury found that children with autism who also had
language impairment had difficulty with contextual processing, whereas those with autism who had
structural language scores within the normal range did not differ in performance from typically
developing peers.
Norbury and Nation (2011) researched this hypothesis with another study examining reading
comprehension in adolescents with autism, divided into groups according to language ability and
compared with typically developing adolescents. For this study, two reading passages were given to
subjects to assess skill in inferencing and comprehension monitoring. The range of reading
performance for both word-level reading and reading comprehension for the individuals in this study
was large, though the normal language ability group with autism received significantly higher scores
than the group with structural language impairment. Both groups with autism did significantly poorer
than typically developing peers on the word reading, and text comprehension tasks. Oral language
skill was shown to influence reading comprehension as expected, though this does not completely
account for some differences found between the typically developing group and the autism group
with normal language ability. The authors suggested further investigation into the specific barriers to
reading performance for individuals with autism.
Models of Reading Comprehension
Reading comprehension is a complex construct that describes how readers derive meaning
from texts. It is a multilayered process that involves skills the reader brings to the text through
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background knowledge combined with decoding ability, and how the reader interacts with the text to
build meaning. Text comprehension can be explained on many levels from surface level or literal
understanding, to deeper levels that involve more complex thought processes, such as construction of
meaning through the use of inferences. For the purpose of analyzing how different kinds of readers
make connections to derive meaning from text, Kintsch’s model of reading comprehension served as
a valuable lens for the present study (Kintsch & van Dijk, 1978). Kintsch and Rawson (2005) referred
to different levels of text processing that contribute to reading comprehension. Propositions,
identified as idea units contained within a text, are interconnected in what the authors define as a
microstructure of the text. Relationships between propositions are formed through coherence
processing of interconnected concepts contained within the text. Referential coherence signifies the
connections readers make when ideas in propositions point to the same concept used previously in a
text (van den Broek, White, Kendeou, & Carlson, 2009). Anaphor resolution is the process by which
a reader understands a reference to a previously stated concept, such as connecting a pronoun to its
referent in a prior sentence in a text. In addition, readers make inferences through analysis and
understanding of causal connections between propositions. Related propositions of the text form
microstructures, which when combined together, either explicitly or implicitly, form the overall
concept of a text. Some of these concepts are linked to the overall gist of the text that contributes to
its macrostructure. While microstructures refer to related ideas within the text, the macrostructure
refers to large-scale topics of the text. The readers’ connections of local and global concepts form the
textbase and are derived directly from evidence from the text. Together, the microstructure and the
macrostructure establish the textbase.
Reflective understanding of a text goes beyond what is contained within the text itself and is
dependent on the reader’s background knowledge, reading goals, and individual interests. The

13
combined processing of the microstructure and macrostructure that form the textbase are not
sufficient for deeper levels of comprehension; the textbase provides the foundation for more
insightful understanding. The situation model is defined as a more profound understanding of the text
(Kintsch & Van Dijk, 1978). In order for deeper understanding to occur, the reader must employ
higher cognitive processes both while reading and after reading the text. This includes the
construction of meaning by making connections and inferences using prior background knowledge to
support understanding. The situation model requires levels of comprehension beyond the verbal that
include mental imagery, emotional levels and goals of the reader, as well as activation of prior
experiences. Prior knowledge of the topic, including understanding of vocabulary, is vital to employ
the processes needed for fuller comprehension to develop a situation model of a text.
Examining the component skills needed for comprehension is necessary in order to develop
appropriate instruction in reading. Van den Broek, Rapp, and Kendeou (2005) presented a theory that
activation of prior knowledge combined with the ability to make coherence connections between
concepts are essential processes in comprehending text. The Landscape Model provides a visual
framework for conceptualizing the interaction of these two sets of processes and how readers
construct meaning according to this framework (van den Broek et al., 2005). The authors cited a
variety of examples of how readers make inferences during reading and how these relate to
comprehension. Van de Broek et al. (2005) explain, “a central component of comprehension is the
identification of semantic connections between the various pieces of information in the text, and
between this information and the readers’ background knowledge” (p. 301). Both local and global
processing are essential for text comprehension; readers need to make active use of these processes
while reading.
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McKoon and Ratcliff (1992) proposed the minimalist hypothesis that describes how readers
make inferences in their construction of meaning. This view purports that automatic inferences are
made with readily available and explicit information gleaned from the text. Strategic processing of
text is contrasted to automatic processing and is influenced by characterisitcs of the reader. At times,
however, these are difficult to distinguish especially when the former appears as effortless as the
latter. Certainly, there are a wide range of inferences that can be made during text reading that
increase in complexity depending on the organization and coherence of the text as well as the
strategic approaches made by the reader.
In their discussion of narrative comprehension, Singer, Graesser and Trabasso, (1994) refuted
some of the concepts presented by the minimalist hypothesis. In their discussion, Singer et al.
highlighted the relationships between local and global coherence inference-making and how these
influence a reader’s construction of meaning. In establishing local coherence, the reader constructs
information that is maintained in working memory, gleaned from adjacent propositions or shorter
sections of the text (Graesser, Singer, & Trabasso, 1994). Nevertheless, global coherence-based
inferences influence the reader’s processing of shorter sequences and are not accounted for in the
minimalist hypothesis. Global inferences are constructed by the reader on multiple levels to support
the connection of information provided through individual propositions. How skillfully global and
local coherence is monitored and maintained, based on the reader’s characteristics in the effortful
construction of meaning, may greatly influence comprehension ability.
One area of cognition that has been the focus of many studies of individual differences in
reading comprehension is in the area of inference-making ability (Cain K., Oakhill, Barnes, & Bryant,
2001; Johnston, Barnes, & Desrochers, 2008). Cain et al. (2001) examined inference-making ability
in skilled and less skilled comprehenders who were matched on their ability to read words both in and
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out of context; both groups were also presented with the same background knowledge. These authors
distinguished between ability to make coherence inferences, described as those essential for story
cohesion, and elaborative inferences, described as those that allow for deeper understanding. Less
skilled comprehenders were found to make signifantly fewer inferences than skilled responders.
In their study of anaphoric processing, Erlich, Remond, and Tardieu, (1999) found that
readers with poor comprehension failed to look back while reading as frequently as skilled readers to
detect inconsistencies in the text. These authors also found that when the less skilled readers detected
inconsistencies, they were able to choose a correct resolution. This finding suggests that the
metacognitive process of monitoring understanding, followed by looking back at text to resolve
anaphors, supports overall reading comprehension. Comprehension monitoring is observed in skilled
readers in that they seek out important concepts actively while making connections to prior
knowledge and are intuitively aware when their understanding breaks down (Johnston et al., 2008).
Johnston et al. (2008) reported that individuals with poor comprehension may be able to explain
multiple word meanings but struggle with choosing the appropriate meaning of a word from context
while reading.
Language and Reading Comprehension of Children with Autism
Central coherence theory may offer potential explanations into understanding some of the
language and communication challenges observed in people with autism. In their article about
communicative impairments observed in individuals with autism, Noens and van Berckelaer-Omnes
(2005) pointed to weak central coherence as a way to conceptualize sense-making challenges. As
discussed above, most people strive for global coherence by integrating information observed in
context with background knowledge. Communication difficulties, specifically with pragmatic
language, is universal for individuals with autism, even in those considered to be high functioning,
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cognitively able, and verbal. The detail-focused cognitive style of individuals with autism who do
not strive for global understanding may help conceptualize communication difficulties in language
use. In day to day communication, most people appraise a situation by incorporating knowledge of
prior experiences and adjusting information according to the current experience. Adjustments are
made automatically and without conscious effort, enabling reciprocal communication. Noens and van
Berckelaer-Omnes proposed that because individuals with autism fail to consider context
spontaneously in order to make connections in processing information, misperceptions occur. While
individuals may be able to comprehend multiple meaning vocabulary, they may struggle to make
adjustments in meaning according to specific experiences. Thus, overall understanding of a
distinctive situation may be compromised.
Evidence for differences in how children with autism and typically developing children
process pragmatic information was shown in a study by Loukusa, Leinonen, Kuusikko, Jussila,
Mattila, Ryder, Ebeling, and Moilanen (2007). In this study, developmental differences in the use of
context in pragmatic language were noted between younger (7-9 years) and older children (10-12
years) with high functioning autism, and normally functioning controls (7-9 years). The authors
created pragmatic comprehension materials of short scenarios and pictures followed by a series of
questions that tapped a continuum of contextual demands. The authors used follow up questions that
required children to explain their thinking for correct answers. One item, for example, was a picture
of a village on a rainy day with a boy walking holding a book over his head. The question asked was,
“why is the boy holding a book over his head?” and followed up with “How do you know that?” The
children with autism in this study had more difficulties than the control group in answering
contextually demanding questions and providing explanations for their correct answers. Older
children with autism performed better than the younger children with autism, but developed this
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ability at a slower rate when compared with typically developing peers. Loukusa et al. suggested this
difference in the development of central coherence offers an explanation for the difficulties observed
in children with autism in comprehending characters’ actions in a narrative.
These atypical cognitive processes observed in children with autism may also interfere with
their ability to comprehend text (Nation, Clarke, & Wright, & Williams, 2006). Despite having
cognitive abilities within the normal range, studies reveal that students with high functioning autism
have been characterized with notable strengths and challenges in reading. Specifically, studies have
shown that many students with high functioning autism possess strong decoding skills and learn to
read with facility at an early age (O’Connor & Klein, 2004). The term hyperlexia, defined as good
decoding skills coupled with poor reading comprehension, is used to describe patterns of reading
ability of children with Asperger’s Syndrome (Nation et al., 2006; O’Connor & Klein, 2004). In their
study, Nation et al. (2006) found that children with autism possessed adequate word reading skills but
poor comprehension. The children with autism in this study were drawn from a broad spectrum of
ability; one criterion of participation was that they have “measurable language skills, however
minimal” (Nation et al., 2006, p. 913). Children with autism who are lower functioning have been
shown to exhibit difficulties with vocabulary and oral language that may have been an important
factor impacting their comprehension. Nevertheless, even children who are considered higher
functioning, with adequate vocabulary and syntax, exhibit challenges in pragmatic language and
understanding of narrative (Noens & van Berckelaer-Omnes, 2005; Nuske & Bavin, 2011). Nation et
al. (2006) suggested that future work investigate which aspects of reading comprehension processes
are impaired for children with autism. In addition, it would be important to determine whether weak
central coherence can help explain comprehension challenges for children with autism possessing
adequate language and decoding skills.
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The ability of individuals with autism to form inferences and its relationship to reading
comprehension has been the focus of several studies (Lo, 2010; Saldaña, & Frith, 2007; Norbury &
Bishop, 2002; Wahlberg & Magliano, 2004). Each of these studies was designed to tap into
individuals’ ability to make inferences based on coherence processing while reading. These processes
were described by Norbury and Bishop as text-connecting and gap-filling. Norbury and Bishop
(2002) compared children with high functioning autism to those with specific and pragmatic language
impairments. All clinical groups in this study did more poorly in story comprehension than the
typically developing control group, but were not significantly different from each other. The children
with high functioning autism tended to have the lower scores. Like the Jolliffe and Baron-Cohen
(1999) findings, the clinical groups were able to make inferences, but error analyses showed
difficulties in integrating information from the context of the passage. These studies seemed to
indicate as Happé and Frith (2006) suggested, that children with autism approach text with a detailfocused processing style and fail to step back to comprehend a global picture. In their article
examining the characteristics of readers with poor comprehension, Cain and Oakhill (2007) suggested
that impaired use of cohesive devices while reading is one factor that is predictive of poor reading
comprehension.
In a study mentioned previously that provided further evidence for weak central coherence
theory, Nuske and Bavin, (2011) examined the narrative comprehension of children with high
functioning autism. This study is important because unlike the above-mentioned studies, Nuske and
Bavin investigated comprehension in participants who were younger and similar in age to participants
in the present study. The children with autism in this study scored significantly poorer than the
typically developing group in their ability to make inferences based on event scripts, a global
processing task. There was no significant difference between groups on their ability to make
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propositional inferences that tapped local processing. Another interesting finding in this study was
that for the typically developing students, performance on the main idea question was related to
performance on the propositional inference tasks. In contrast, for the children with autism, good
performance on the propositional inference task was correlated with their performance on the Block
Design task but not associated with their success on the main idea question, a global processing task.
In other words, for the children with autism, ability to make connections between propositions was
not sufficient to support overall comprehension.
Wahlberg and Magliano (2004) assessed high functioning readers with autism and found
specific difficulties in understanding ambiguities in written discourse and the ability to make
inferences concerning characters’ actions. For children with high functioning autism, ability to form
a textbase of understanding was intact but forming a coherent situation model for deeper
comprehension was impaired (Wahlberg & Magliano, 2004). The readers with autism in this study
had difficulties using cues to make use of background knowledge to disambiguate text. Bridging and
elaborative inference (Lo, 2010), and bridging inferences using relevant and irrelevant knowledge
(Saldaña, & Frith, 2007) were investigated to attempt to identify the specific comprehension
difficulties observed in children with autism. The results of these studies provided some supporting
evidence for Frith’s central coherence theory. Additional investigation is needed to determine
whether comprehension can improve with instruction that targets coherence processing. Cain and
Oakhill (2007) suggested studies that examine teaching strategies that support one or more of the
discourse-level reading skills, such as use of cohesive devices or comprehension monitoring. If one of
these skills is shown to improve reading comprehension, it would provide further evidence for the
influence of coherence processing on comprehension.
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Autism as context blindness
Peter Vermeulen (2012) wrote, “Context prepares us for which words to expect so that we can
process language quickly and efficiently,” (p. 186). For typically developing individuals, this
processing happens automatically and spontaneously, often without conscious effort. But what
happens if an individual’s cognitive style does not automatically adjust to involve consideration of a
current situation? Interpretation of a word, sentence, or idea that does not take the context into
account may be compromised. Vermeulen used the term, “context blindness” to describe the
challenges observed in people with autism pertaining to misinterpretations of meaning. In his
discussion of context in communication, Vermeulen distinguished between knowing words, as in the
ability to provide a definition, and understanding words in the context of their use in day to day
experiences. He proposed the concept that all words may have multiple meanings; context provides
the meaning in each situation. Pronoun reversals that are common in young children with autism can
be understood as a difficulty in using context to comprehend. Pronouns, such as you and me, he or
she change according to their use in a situation and may sometimes be vague as in the sentence, “John
did not give Pete a present because he was angry,” (Noens & Berckelaer, 2005; Vermeulen, 2012).
As in many of the above mentioned studies, individuals with autism may possess adequate word
knowledge and may be able to make inferences, but fail to comprehend information through the
construction of meaning in context (Jolliffe and Baron-Cohen,1999; Happé and Frith, 2006; Norbury
and Bishop, 2002). If as Frith (2003) suggested, that unlike typically developing people, individuals
with autism do not strive for global meaning spontaneously, then meaning may be misconstrued,
especially when an unexpected meaning is suggested by the context. It remains to be seen whether
children with autism can be taught to search for global meaning and how to make use of context to
understand text.
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Instructional interventions
Studies that have investigated the effectiveness of instructional practices with children with
and without autism provide clues that point to where comprehension breakdowns might occur.
Interventions that support reading comprehension for children with autism have been the focus of a
number of studies and articles (Roux, Dion, Barrette, Dupéré, & Fuchs, 2014; O'Connor & Klein,
2004; Gately, 2008). Gately (2008) outlined a number of instructional strategies that have been
shown to be effective in supporting reading comprehension in students with autism. Readers with
autism failed to make connections to pertinent knowledge and to construct meaning by making
inferences using anaphoric references and causal cues. Many of the strategies mentioned in this
article, such as priming background knowledge, using visual maps, and/or text structure maps
demonstrate the efficacy of scaffolding the construction of meaning through focused direct
instruction of thinking processes. Studies of instructional interventions have included many of the
strategies outlined by Gately.
Roux et al. (2014) conducted a study where students with high-funtioning autism were
randomly assigned either to a control condition receiving standard reading instruction, or a four
month intervention instruction in reading comprehension. The intervention involved targeted
instruction in vocabulary, main idea, text structure and anaphoric relations over a total of 48 sessions.
Results showed significant differences at posttest. Students in the intervention group scored higher
than the control group in knowledge of definitions, identification of main idea, and retelling of text. A
ceiling effect was found in subjects’ ability to resolve pronoun anaphors, so the authors reanalysed
the data into dichotomized scores, above or below a cutoff score. This analysis showed that four
times more students who received the intervention obtained a high score in the anaphoric relations
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task than control students. At follow-up, the students in the intervention condition continued to score
higher on knowledge of definitions and identification of main ideas but not on the other tasks.
O’Connor and Klein (2004) compared three methods of direct instruction with high
functioning students with autism; each was designed to support the child’s ability to make coherence
connections to support comprehension. The first was a cloze procedure where blanks (non-pronouns)
were inserted for words that could be inferred from the previous sentences in the text. The second,
called anaphoric cuing, selected pronouns in the passage that were underscored and students were
given a choice of three referent words, one inappropriate, one syntactically correct but did not make
sense in context, and one appropriate in context of the story. In the last intervention, the prereading
condition, prior to reading students were given five questions designed to elicit background
information that was meaningful to the main idea of the story. Both the cloze method and the prereading method did not yield significant results. In contrast, the intervention that had the greatest
impact on reading comprehension was anaphoric cuing, which yielded medium effect sizes.
The results of the O’Connor and Klein (2004) study showed that most of the time students
were able to resolve the anaphor correctly, and anaphor resolution correlated with gains in
comprehension. The success of this intervention suggests that referential cuing may be directly
targeting a central coherence weakness of individuals with autism. The forced choice imposed
coherence processing on the reader, thereby supporting the use of cohesive devices to understand. In
addition, the cuing process encouraged comprehension monitoring in that students were not allowed
to continue reading before attempting to resolve the anaphor. For some reason the other interventions
that were also designed to target coherence processing were not effective. Perhaps the third
intervention that provided subjects with background knowledge was not sufficient to support readers
to employ the executive functioning skill of stopping while reading to make use of the information
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provided to constuct meaning in the context of the text. Though these interventions provided
information about the context, instruction did not direct students in how to use that information.
O’Connor and Klein reported that most students in the control condition read the passages without
pausing to verify or repair comprehension. In contrast, the anaphoric cuing and cloze conditions were
effective in supporting students’ self-monioring in that they were observed to reread portions of the
text to locate information. Instruction that includes strategies to apply stop and monitor skills could
possibly provide the added support needed by students with autism. There were few participants in
this study and further investigation is needed to assess the effectiveness of the anaphoric cuing
strategy instruction that targets coherence processing.
Though their study did not involve students with autism, Zipke, Ehri and Cairns (2009)
employed a series of instructional sessions that targeted understanding of semantic ambiguity in text
in order to support third graders’ reading comprehension and metalinguistic awareness. For their
study, Zipke et al. taught subjects to identify semantic ambiguities over four contexts in four separate
sessions. Participants were taught directly to understand multiple meanings of words (homonyms) in
one session and sentences in another session. In a third session, instruction was given on
understanding the nature of riddles and how manipulation of words with lexical ambiguity allowed
for the humor in riddles. Subjects were also taught strategies to produce riddles. A fourth session
introduced texts from the Amelia Bedelia series written by Peggy Parish. In this series, the character
Amelia misinterprets directions, frequently with literal interpretations of idioms that are perceived as
funny by the reader. Instruction was given regarding the ambiguity of the interpretations and how
Amelia and those who gave her the directions differentially perceived the meaning. Results showed
that the treatment group was able to give multiple definitions of words and sentences and to detect
text anomalies to a greater extent than the control group. There were mixed results in the transfer of
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this improvement to reading comprehension. There were two posttests used to assess reading
comprehension but significant results were observed in only one measure.
Previous studies have demonstrated that people with autism can make coherence connections
when primed to attend to the context (O’Connor & Klein, 2004; Roux et al., 2014). In the current
study, it was expected that young children with autism could be taught to take context into account
when listening to or reading a story. The present study hypothesized that individuals with autism
exhibit a weak central coherence style of processing and that this is an important factor that hinders
their ability to construct meaning from text. A question of interest was whether instruction that
directed children to strategize to consider the context, would improve comprehension. Also, would
this instruction carry over into students’ learning and use of the strategies when encountering novel
texts? The goal of the current study was to determine the effectiveness of instruction in the use of
strategies to foster coherence processing and understanding of narrative text. Instruction involved a
series of lessons designed to teach students to employ metacognitive skills to look for context cues in
order to understand narratives. Training was given to show students how to look into the text for
important situational information in order to comprehend the stories they have read or heard. The
research questions of this study were as follows:
1) Will instruction in strategies to foster coherence processing improve students’ ability to
comprehend text, including the ability to disambiguate multiple meaning words, resolve
anaphors, retell stories in sequence, detect inconsistencies, and make causal inferences?
2) After receiving instruction in strategies targeting coherence strategies, will students
demonstrate learning and use of these strategies?
3) Will receptive language ability predict how students respond to instruction targeting
coherence processing?
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4) Will performance on the coherence processing tasks predict reading comprehension ability,
including retelling ability?
Chapter 3: Preliminary Study
A pilot study conducted by the author of the present study, investigated the learning potential
of third and fourth grade students through dynamic assessment using four coherence-based reading
tasks. Learning potential was determined by the demonstrated improvement in performance from
pretest to posttest in response to a single mediation session that provided feedback to participants in
the experimental groups comprised of students with autism and typically developing students. The
control groups were given the same tasks as the experimental groups without receiving mediation.
The results of this pilot study suggested further investigation was needed to determine whether
students with autism would benefit from receiving instruction in coherence processing. For one of the
tasks, the Ambiguous Sentences Task, there was significant improvement from pretest to posttest for
the dynamic assessment groups compared with the control groups receiving no mediation. Though
there was improvement in posttest performance for students with autism receiving mediation, it was
not significant for the other three coherence processing tasks, which consisted of sequencing
sentences to create a story, detecting inconsistencies, and finding the referent in short passages. The
tasks used for the pilot study provided valuable information used to design coherence processing
measures that are aligned with the instructional sessions of the present study.
A number of limitations for the pilot study led to additional adjustments made for the present
study. In the pilot study, typically developing students had more difficulties with vocabulary
knowledge and word reading skills compared with students with autism. Thus, it was decided for the
present study that measures of vocabulary knowledge, receptive language, and word reading skill
were needed as screening tools so as to mitigate for potentially confounding effects of these variables.
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In addition, the feedback provided for the experimental group in a single mediation session was not
sufficient to improve performance significantly on three of the four posttests. For the present study,
instruction in coherence processing was extended to six sessions. Furthermore, it was decided to
focus on younger students with autism who are in the beginning stages of reading acquisition and
whose developing reading habits have not been firmly established. It was hoped that the training used
for the current study would support development of students’ use of strategies to support
comprehension. The present study was designed to influence students’ construction of meaning while
reading, to understand how situational information impacts meaning.
Chapter 4: Dissertation Study Rationale and Design
Weak central coherence theory (Frith, 2003) provided the foundation for the four hypotheses
of the present study. The current study proposes that there is a connection between weak central
coherence and reading comprehension difficulties observed in students with autism. Since central
coherence describes the perception of meaning in context, a detail-focused cognitive style of learning
may interfere with construction of text meaning. According to Happé and Frith (2006), a detailfocused cognitive style of learning may have advantages for certain tasks (e.g. Embedded Figures
Test) and thus should not be considered a deficit model of autism. Vermeulen (2012) used the term
context blindness that expanded on the concept of weak central coherence and is described as a
deficit. Context blindness, observed in people with autism, refers to a lack of sensitivity to the
identification and use of context to construct meaning. This cognitive style may result in an impaired
ability to make connections between microstructure concepts while reading, which in turn
compromises comprehension. Furthermore, the emphasis of reading instruction during the early
grades is on developing word reading skills. Texts written for young students in the early grades are
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designed to be relatively easy to comprehend with straightforward concepts. Thus, when responding
to these simple texts, comprehension difficulties may be masked for students with autism.
Students with autism need to develop habits of reading that promote the search for
understanding in the early grades, before text becomes increasingly complex and challenging.
Executive functioning deficits noted in children with autism may interfere with the development of
employment of metacognition while reading (Pellicano, 2010; Ozonoff et al., 1991). Strategies that
reinforce meaning making such as monitoring for comprehension, tapping relevant background
knowledge, suppressing irrelevant information, and detecting inconsistencies are observed in skilled
readers (Johnston et al., 2008). Skilled readers are actively engaged in meaning making and
identifying main idea concepts while reading. For the present study, the instructional sessions
emphasized the importance of constructing meaning while reading. Instruction included teaching
students that texts contain ambiguities and that good readers search for clues to understand what they
read. The intervention for the present study provided strategies of how to look back into the text for
clues to clarify thinking. In each session students were directed to think about situational information
(context), highlighting where the story happened and what the character was doing, when retelling or
responding to questions about a story. In addition, the sessions included strategies to organize
thinking by using sequence words to order the important events of a story. These strategies were
designed to assist students in coherence processing and in turn gain a better understanding of what
they read.
Further evidence from past studies note relative ease in the development of word reading skill
compared with comprehension ability in young students with high functioning autism (Nation et al.,
2006). Hyperlexic students with autism are extreme examples of this phenomenon. The disparity
between word reading skill and the ability to comprehend text that was read fluently was thought to
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exacerbate reading comprehension difficulties because it is natural for children to choose reading
material that is read easily. Students with autism with strong word identification skills may choose
books that are “easy to read” but beyond their ability to comprehend.
A pretest posttest experimental design using matched pairs with random assignment of
subjects to intervention and control groups was chosen for the present study. Only students diagnosed
with autism as per parent report and considered to be high functioning were included in the present
study. Screening tests of word reading skill and receptive vocabulary were used to ensure that
students for the present study met inclusion criteria. The language assessments included in this study
were expected to reveal the impact of language ability on comprehension skill. The intervention
group for this study received instruction in coherence processing with an additional focus on
establishing thinking habits while reading.
The control group for this study engaged in non-literacy-based activities but in larger groups
and for fewer sessions than the intervention group. According to the DSM-5, “persistent deficits in
social communication and social interaction across contexts” is the first of the diagnostic criteria for
people with autism (American Psychiatric Association, 2013). The importance of providing beneficial
activities for all students with autism was considered when determining the sessions for the control
group of the present study. Since one of the defining characteristics of children with autism is
impairment of social interactions and behaviors, the control group for the present study received
support in play-based activities and social interactions with peers. Thus, the control group engaged in
non literacy based activities that were nonetheless beneficial to their development. In addition, the
control group subjects were able to receive instructional sessions after the completion of posttests at
parental request. The four hypotheses for the present study were as follows:
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•

Students who receive instruction in strategies to foster coherence processing will outperform
controls in reading comprehension including retelling ability.

•

Students who receive direct instruction in forming contextual connections within narrative text
will outperform controls in their metacognitive reading behaviors, specifically in clarifying
ambiguities in text, comprehension monitoring, and in making use of context/ situational
information to understand what they are reading.

•

Language ability of students with high functioning autism will predict reading comprehension.

•

Performance on linguistic coherence processing tasks will predict reading comprehension.

Chapter 5: Method
Participants
Twenty-five first and second grade students with high functioning autism were recruited to
participate in this study from two New York City public schools that service students with high
functioning autism. In the present study the diagnosis of autism was confirmed by parent report,
which was included on the permission form soliciting participation (see Appendix A). Once
permission was received, students were screened for participation for word reading skill, word
knowledge, and reading comprehension skills. A pre-screening teacher interview tool identified all
recruited students as potential participants (see Appendix B). This pre-screening tool included three
areas of reading achievement: word reading skill, retelling skill, and comprehension ability.
Classroom teachers were asked to identify whether word reading, fluency, and comprehension were
areas of concern (yes/no), and to indicate students’ achievement level on a Likert scale of 1 to 5 (far
below to far above grade level) on the reading achievement skills listed above. The study included
participants whose teachers indicated that their retelling and/or comprehension skills were limited but
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that their word identification skills were adequate for grade level. Of the twenty-five recruited
participants, five were excluded from this study. Two potential participants were excluded for poor
word identification skills. Two participants who scored far above average in reading comprehension
were also excluded from the present study. A final student was excluded because there was no
matching student with which he could be paired for random assignment to groups.
The sample consisted of 6 matched pairs of first graders and 4 matched pairs of second
graders. Participants were matched for word identification skill, and members of each pair were
randomly assigned, one to the intervention group and the other to the control group. All participants
were fluent in English and had vocabulary knowledge within the average range. Though some
students were bilingual, all were English dominant, and none received ESL services. The mean age,
grade, gender, and ethnicity are provided in Table 2.
Table 2
Characteristics and Mean Performance of Instructional Intervention and Control Groups on
Screening Tests and Pretests
Intervention
n=10
Age (in years)

7.06 (.92)

Control
n=10
7.07 (.69)

Grade

6 first, 4 second

6 first, 4 second

Gender

10 male, 0 female

8 male, 2 female

Caucasian

4

3

African-American

2

2

Hispanic-American

3

3

Asian-American

1

2

Ethnicity

F

p
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Table 2 (con’t)
Characteristics and Mean Performance of Instructional Intervention and Control Groups on
Screening Tests, Pretests, and Reading Behaviors
Intervention
Control
n=10
n=10
F
p
WRMT-R Word ID Raw Sc.
56.70 (14.77)
55.60 (14.19)
Age Equivalent

8.91 (1.82)

8.65 (1.16)

I

.278 .605

Grade 1 (n=12)

8.37 (1.28)

8.53 (1.37)

G

1.460 .253

Grade 2 (n=8)

9.73 (2.39)

8.83 (0.90)

IxG

.588 .455

22.20 (11.98)

27.20 (6.30)

Age Equivalent total

9.79 (4.67)

9.70 (1.99)

I

.002 .965

Grade 1 (n=12)

9.30 (4.56)

9.15 (1.25)

G

.580 .457

Grade 2 (n=8)

10.53 (5.43)

10.53 (2.79)

IxG

.002 .965

PPVT-4 Standard Score

100.60 (5.74)

99.10 (8.05)

.171 .685

CELF-5 Sentence Comp

21.00 (3.20)

19.60 (5.08)

.602 .449

WRMT-R Comp Raw Sc.

24.80 (6.63)

25.30 (5.95)

.025 .877

7.75 (0.56)

7.74 (0.51)

.002 .961

1.66 (0.50)

1.82 (0.58)

I

.375 .549

Grade 1 (n=12)

1.33 (0.33)

1.63 (0.71)

G

9.892 .006**

Grade 2 (n=8)

2.15 (0.19)

2.10 (0.12)

IxG

.376 .404

2.90 (1.20)

2.80 (1.55)

I

.083 .777

Grade 1 (n=12)

3.33 (1.03)

2.17 (1.33)

G

.187 .671

Grade 2 (n=8)

2.25 (1.26)

3.75 (1.50)

IxG

WRMT-R Word Attack Raw Sc.

Age Equivalent
F&P Reading Assessment GL

Retell Scores (max=6))

5.319 .035*
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Table 2 (con’t)
Characteristics and Mean Performance of Instructional Intervention and Control Groups on
Screening Tests, Pretests, and Reading Behaviors
Intervention
Control
n=10
n=10
F
p
Coherence Processing Measures
Homographs Part 1 (max=8)

2.50 (1.35)

1.90 (1.66)

.771 .393

Homographs Part 2 (max=8)

4.80 (1.03)

4.60 (1.07)

.108 .747

Anaphor Resolution (max=16)

9.50 (4.01)

5.90 (4.58)

I

3.842 .068

Grade 1 (n=12)

8.33 (4.45)

3.50 (4.09)

G

7.048 .017*

Grade 2 (n=8)

11.25 (2.87)

9.50 (1.73)

IxG

12.40 (1.90)

11.60 (1.96)

1.559 .230

-Look back

2.50 (2.01)

3.20 (1.93)

.788 .388

-Use of sequence words (SS)

2.59 (1.42)

2.87 (.88)

I

.515 .484

Grade 1 (n=12)

2.88 (1.28)

2.70 (1.10)

G

.078 .784

Grade 2 (n=8)

2.15 (1.69)

3.13 (.43)

IxG

1.102 .310

1.80 (2.70)

1.60 (2.46)

I

.050 .826

Grade 1 (n=12)

2.67 (3.20)

.67 (.82)

G

.006 .941

Grade 2 (n=8)

.50 (1.00)

3.00 (3.56)

IxG

4.060 .061

7.80 (2.70)

5.60 (2.76)

I

3.950 .064

Grade 1 (n=12)

6.67 (1.03)

5.33 (2.42)

G

2.070 .170

Grade 2 (n=8)

9.50 (3.70)

6.00 (3.56)

IxG

.793 .203

Story Sequencing (max=14)

.843 .372

Reading Behaviors

-Use of sequence words (F&P)

-Use of context

Note. WRMT-R is the Woodcock Reading Mastery Test-Revised. Raw Sc. is Raw Scores. PPVT-4 is the Peabody Picture
Vocabulary Test-4th Edition. CELF-5 is the Clinical Evaluation of Language Fundamentals – 5th Edition. F&P Reading
Assessment GL is the Fountas and Pinnell Benchmark Reading Assessment Grade Level, Homographs is the Homographs
embedded in ambiguous measures (Part 1 is Multiple meanings, Part 2 is Detecting inconsistencies). SS is Story
Sequencing, F&P is the narrative retell from the F&P Benchmark reading assessment. I=Intervention, G=Grade,
IxG=Intervention x Grade. *p<.05, 2-tailed. **p<.01, 2-tailed.
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Materials and Procedures
After receiving principals’ approval to recruit first and second graders with autism,
recruitment flyers were sent home to families, and data collection was conducted at two New York
City public schools. The principal’s approval for the first school was received early in the school year
and recruitment and data collection were conducted at this school from mid-October 2016 to midFebruary 2017. Due to scheduling difficulties, the time to complete data collection from pretest to
posttest took longer than expected. Pretesting began October 2016, and training began in December
2016. Instructional sessions continued after the holiday break in January 2017 and posttests were
completed for the first school in February 2017. For the second school, principal approval was
received in late January 2017 and data were collected at this school from April through June.
Prior to recruitment, IRB approval was received from the CUNY Graduate Center and the
NYC Department of Education. Classroom teachers completed the Pre-screening Teacher Interview
Tool after permission slips were received. Scheduling for tests and intervention sessions were
arranged with classroom teachers so students would not miss academic instruction or therapy
sessions. Written assent was obtained initially with each participant followed by verbal assent for
subsequent sessions (see Appendix C). Each school designated various locations within the school for
the principal investigator and/or research assistants to work with the participants in the quietest
possible area. Locations included hallways, students’ classrooms, therapy rooms (when provider was
absent), and sometimes empty classrooms. Environmental noise was variable depending on the
location provided.
Once parental consent and the pre-screening tool were returned, participants were pretested
for word reading ability, receptive vocabulary knowledge, linguistic coherence processing ability, and
reading comprehension ability. Ten measures were administered as pretests and six re-administered
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as posttests. The four pretests not re-administered as posttests were used for the following purposes.
(1) Pairs of participants were matched on the Word Identification subtest of the Woodcock Reading
Mastery Test-Revised (WRMT-R) and members were assigned randomly to intervention or control
groups. (2) Students were screened for inclusion on measures of word decoding (WRMT-R), and
receptive vocabulary knowledge (PPVT-4). (3) Another measure of receptive language, the Sentence
Comprehension subtest of the Clinical Evaluation of Language Fundamentals (CELF-5), provided a
pretest measure of students’ coherence processing ability. (4) A second language processing measure,
the Understanding Spoken Paragraphs subtest of the CELF-5, was administered as a posttest to
compare treatment and control groups. For the other six assessments, two measures of reading
comprehension and four measures of coherence processing were administered as pretests and
equivalent forms repeated as posttests. Data on one reading comprehension assessment (Fountas and
Pinnell Benchmark Reading Assessment) and four coherence processing measures designed by the
principal investigator were collected to provide information about students’ strategy use.
All pretests and posttests were administered individually with all non-standardized pretest and
posttest measures audiotaped and reviewed later for scoring and reliability purposes. Participants’
retell narratives were transcribed as well. Audio recording ensured fidelity of administration and
adherence to scripts. Two research assistants, blind to the condition of the participants, administered
most of the pretests and posttests. Testing periods were conducted in short sessions of approximately
20-35 minutes over 3-4 sessions. The principal investigator and one research assistant scored nonstandardized pretests and posttests in order to establish interrater reliability for these measures. Table
3 shows each of the pretests and posttests and their purposes in the present study.
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Table 3
Pretests and posttests
________________________________________________________________________________
Tasks and
Ability
Purposes
Screening measures
Measured
________________________________________________________________________________
Pre-screening
Word reading
Pre-screening
Teacher Interview
Fluency
Exclude participants with low decoding
(to rate students)
Reading comprehension (RC) or high retelling and RC
Retelling
WRMT-R

*Word identification
*Word attack
Reading comprehension

Pretest-matching pairs for random assign
Pretest– exclude if below 1 SD of mean
Pretest & posttest to assess change

PPVT-4

*Receptive Vocabulary

Pretest– exclude if below 1 SD of mean

CELF-5

Coherence processing of
spoken sentences
Coherence processing of
spoken paragraphs

Pretest only to assess coherence
processing
Posttest only to compare groups on
coherence processing

Fountas and Pinnell
Benchmark
Reading Assessment

Reading comprehension:
-Retelling Narrative
-Literal comprehension
-Inferential comprehension

Pretest & posttest to assess change

Oral reading:
-Comprehension monitoring
Response to reading:
-Use of sequence words
-Use of context
Homographs embedded in
Ambiguous Sentences
(Part 1 and Part 2)

Identifies multiple meanings Pretest & posttest to assess change
Detects inconsistencies
picture to word

Anaphor Resolution

Identify referents

Pretest & posttest to assess change

Story Sequencing

Order pictures
Create story title
-Use of sequence words
-Use of context

Pretest & posttest to assess change

*Screening pretests
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After pretests were administered, members of matched pairs were randomly assigned to the
intervention or control group. For the first school the intervention group received coherence-based
comprehension instruction in six sessions over the course of five weeks (including a holiday) in
dyads. For the second school, the six sessions were administered over a four-week period. Pairs of
students were grouped for instruction based on grade with additional consideration given to matching
their word reading level as closely as possible. Small groups of 2-4 participants of the same grade that
comprised the control group received three 20-30 minute sessions of play-based activities over the
same period. The principal investigator administered all intervention and control group activities.
Assessments were administered in the following order.
Matched pairs: word reading skills.
Pairs of participants were matched by grade level (first or second grade) and word
identification skill based on scores received on the WRMT-R Word Identification subtest
(Woodcock, 1987). The Word Identification subtest measures the reader’s ability to read a list of
words graded in difficulty and assigns an age and grade level score. Members of matched pairs were
assigned randomly to either intervention or control group. The WRMT-R Word Identification manual
reports that the test has a split half reliability of .97.
Screening Tests
Receptive vocabulary.
The Peabody Picture Vocabulary Test, Fourth Edition, Form B (PPVT-4) is a normreferenced measure of receptive vocabulary knowledge (Dunn & Dunn, 2007). Participants were
asked to choose from four illustrations the one that best depicts a vocabulary word presented orally.
The test is standardized on a large sample of 3,540 students. Both age and grade norms were
determined from a standardization procedure. Basal is set at completion of a set of 12 items with zero
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or one error. Ceiling is set when participant has committed 8 or more errors in a set. Alpha reliability
is reported to be .94-.96 for the age range of participants in this study. The manual reports that
correlations of the PPVT-4 with Grade Standard scores are .63 (adjusted r) for grade 1 and .45
(adjusted r) for grade 2 for passage comprehension subtests. This test is sensitive to detecting
language and/or reading difficulties and considered an indication of verbal cognitive ability.
Word reading skills.
The Word Attack subtest of the WRMT-R (Woodcock, 1987) was administered as a pretest to
measure participants’ decoding skills. The Word Attack subtest uses nonsense words of increasing
difficulty to assess the reader’s decoding ability. The WRMT-R has age-based norms for individuals
4:6- 79:11 years with internal consistency reported as .98. The manual reports grade-based norms for
K–12 with internal consistency of .97.
Pretest only
Sentence Comprehension: coherence processing measure.
The Sentence Comprehension subtest of the Clinical Evaluation of Language Fundamentals5th Edition (Wiig, Semel, & Secord, 2013) was used as a pretest to evaluate the student’s ability to
interpret spoken sentences of increasing length and complexity. Students were directed to select from
four pictures the one that illustrates referential meaning of a sentence. Split half reliability for this
subtest is reported in the manual as .87 (Wiig, Semel, & Secord, 2013). In addition, evidence of
reliability for three clinical groups, including students with autistic spectrum disorder, is reported in
the manual. The manual reports the Sentence Comprehension subtest has an internal consistency
reliability coefficient of .96 for the autism group, higher than for the normative sample.
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Posttest only
Understanding Spoken Paragraphs: coherence processing measure
The Understanding Spoken Paragraphs subtest of the CELF-5 is a measure of listening
comprehension and linguistic coherence processing ability. This subtest evaluates the ability to create
meaning from oral narratives, answer questions about content, and use critical thinking strategies.
Students listened to story narratives and responded to 5 related questions, all of which measured
comprehension, and two of which tap coherence processing, (main idea and detail). In addition,
questions tap recall of event sequences and inference making. Paragraphs C and D were administered
as a posttest. The manual for this subtest reports split-half reliability as .85 (Wiig, Semel, & Secord,
2013). For the autism spectrum disorder clinical group, the manual reports internal consistency
reliability as .91, higher than for the normative sample.
Pretests and Posttests
Woodcock Reading Mastery Test-Revised: reading comprehension.
The Passage Comprehension subtest of the WRMT-R (Woodcock, 1987) was used to
determine participants’ ability to understand text. This measure uses a cloze format, with some
picture support for lower levels, to assess the ability of the student to understand short passages read
independently. Students read texts presented and provide one-word responses to cloze items. Gradebased norms provide information about the expected performance of students in K–12. Form A was
administered as the pretest and Form B administered as the posttest. The manual reports split-half
reliability as .94 for this subtest.
Fountas and Pinnell Benchmark Reading Assessment: reading comprehension.
In addition to the WRMT-R, the Fountas and Pinnell Benchmark Reading Assessments also
measured reading comprehension (Fountas, 2010). This is a formative assessment for which students
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were tested individually using running records chronicled as students read aloud the leveled book, A
(easy) to Z (hard), chosen according to participants’ word reading ability. Students were given the
fictional texts because the instructional materials for the present study were based on realistic
narrative stories. After the texts were read aloud, students were asked to retell the story and answer
literal and inferential questions based on the story. Using correlations between fiction and non-fiction
leveled books, the manual reports test-retest reliability as .93 for levels A-N. The Fountas and Pinnell
Benchmark Reading Assessment had a strong association with The Reading Recovery Text Level
Assessments with a correlation of .94 for fiction texts, levels A-N (Fountas, 2010).
Scoring. The Fountas and Pinnell gradient is a continuum that assigns a letter from A to Z
(easy to hard) that reflects the complexity of the characteristics of text. Teachers College Reading and
Writing Project (2012) provides benchmarks for reading grade levels in two-month intervals using the
Fountas and Pinnell gradient system. Grade reading levels were determined by using school
benchmarks for meeting standards (Level 3) according to the Common Core Learning Standards
(CCLS, 2014). Benchmarks provided for every two-month period throughout each school year were
converted into a numeric grade level score (e.g. September/October (.0); November/December (.2);
January/February (.4); March/April (.6); May/June-August (.8)). A conversion chart was used to
equate grade level equivalents for the Fountas and Pinnell Benchmark Reading Assessment scores
(see Figure 1).
For this assessment, a rubric is used to score comprehension that includes literal
comprehension (retell and responses to literal questions), plus inferential comprehension (responses
to higher level questions). Comprehension scores range from 0 (unsatisfactory understanding) to 3
(excellent understanding). Participants’ independent reading levels were determined by text read with
96% accuracy with comprehension scored as 2 (satisfactory) or above (e.g., the grade level score for a
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Level H book read independently is 1.4). Self-corrections were not considered miscues but were
coded and considered as an indication of comprehension monitoring. An example of the
comprehension scoring rubric for a Level H text is given in Appendix D.

Figure 1. Teachers College Benchmark Reading Levels by Month. Reproduced from
http://readingandwritingproject.com/public/resources/assessments/benchmarks/Independent_Reading_Level_Benchmarks
_12_2012.pdf

41
Retelling rubric.
In addition to the above-mentioned comprehension scoring, a retelling rubric was created by
the principal investigator as a pre- and posttest measure of the quality of students’ narrative
restatement of the text without prompts. A maximum of 6 points was given for the following
information contained in the unprompted retell: one point each for an event from the beginning,
middle, and end of the story, identification of the main character(s), story setting and when the retell
was complete (i.e. the literal question prompts did not add information to the narrative). If students’
narrative contained incorrect information a negative one point was scored. (see Appendix E)
Reading behaviors measure.
To assess each student’s use of comprehension strategies before and after training, data were
collected on reading behaviors during the Fountas and Pinnell Benchmark Reading Assessment, and
the four coherence processing measures designed by the principal investigator of this study.
Appendix F shows how reading behaviors were measured using frequency data of strategy use for
assessing comprehension monitoring (look-back during reading), organization of thinking (use of
sequence words in retell narrative), and use of context/situational information in responses (use-ofcontext after reading). Transcriptions of audio recordings of the tests were reviewed for measurement
of strategies. For the Fountas and Pinnell Benchmark Reading Assessment, reading behaviors were
operationally defined as follows. The number of times the student stopped to reread, self-corrected a
miscue, or looked back into text to clarify thinking was used to measure comprehension monitoring.
The number of sequence words used in retelling was used to measure organization of thinking. The
retelling rubric described above included the use of context/situational information and was used to
measure participants’ spontaneous and independent response to the text (see Appendix E).

42
Homographs embedded in ambiguous sentences: coherence processing measure.
This measure has two parts (1 and 2); knowledge of multiple meanings in homographs and
detecting inconsistencies at the sentence level. Part 1 of this measure was designed based on two
previous studies that used ambiguous sentences to assess individuals’ ability to derive meaning from
context while reading (Zipke, Ehri & Cairns, 2009; Jolliffe & Baron-Cohen, 1999). A sentence was
termed ambiguous when there was more than one correct interpretation of meaning. Usually, one
interpretation is more common than other meanings. For example, the sentence, The boy had caught a
nasty little bug has two potential meanings since bug can mean either an insect or a sickness. Zipke et
al. (2009) provided training to third graders in multiple meaning words and sentences in order to
improve metalinguistic awareness and reading comprehension skills. The materials used in the
Jolliffe and Baron-Cohen (1999) study also included ambiguous sentences that were designed to
provide supportive evidence for Frith’s theory of weak central coherence. The participants for this
study were adults from the general population, adults diagnosed with autism, and adults with
Asperger’s syndrome. Some of the ambiguous sentences used for the current study were drawn from
these two studies; the author of the present study wrote the other items. The homographs chosen for
the present study were drawn from those pretested with second graders in a preliminary study
conducted by the principal investigator. Images used for this task were downloaded from Google
images (https://images.google.com) or clipart from Microsoft office.
Part 2 of this measure was based on a study that examined subjects’ accuracy and response
time in detecting inconsistencies in ambiguous sentences containing homonyms paired with images
depicting one of two meanings of the word (Norbury, 2005). In the Norbury experiment, participants
were between 9 and 17 years of age; sentences were played through headphones, so no reading was
involved. The verb in each sentence was manipulated to suggest dominant, subordinate or neutral
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meanings of the homonym. Each subject listened to each sentence, then was shown an image, and
was asked to respond positively or negatively to the question of whether the image matched the
sentence meaning.
To assess understanding of multiple meanings of words, the examiner read ambiguous
sentences each containing a homograph while showing text to participants. The underlined
homograph in each sentence can be interpreted with both dominant and subordinate meanings.
Participants were asked to say and/or draw a picture of the word to show as many meanings s/he
knew for each word as it fit the sentence context. After each ambiguous sentence, the examiner read
another sentence that provided a context which pointed to one interpretation of the homograph along
with a picture depicting one of the meanings of the homograph. In the example sentence, Emily
dropped the clip the word clip can be interpreted as a hair clip or a paper clip. After the student
provided meanings for the word, the examiner read a context-providing sentence (e.g. Her papers got
all mixed up.) with a picture depicting a hair clip. Students were then asked whether the picture
matched the word. After the example, Parts 1 and 2 were administered for each ambiguous sentence.
The examiner presented each item in turn to determine whether the student knew more than one
meaning for the homograph (Part 1) and then whether the student used the context-providing sentence
to identify correctly, when the picture matched (Part 2). It was noted that in many instances,
participants who had given only one meaning for a word for Part 1 realized that they knew a second
meaning after the context-providing sentence was presented. Half of the eight pictures were chosen
randomly to match the context-providing sentence and half did not match. Appendix G shows the
sentences and scripts used for this pre- and posttest measure of linguistic coherence processing.
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Scoring.
For Part 1, subjects were scored 1 point for each homograph given more than one acceptable
meaning (total of 8). For Part 2, 1 point was scored for each correct response to the question, “Does
the picture match [the word] in the sentence?”
Reading Behaviors Measure.
For the Homographs Embedded in Ambiguous Sentences coherence processing measure,
evidence for the comprehension monitoring reading behavior was operationally defined as follows:
the number of times that the student stopped to reread and/or asked the examiner to reread or looked
back into a text to clarify thinking. For Part 2 of this measure, another reading behavior, Use of
context, was quantified with frequency data taken on participants’ reference to clues in the contextproviding sentence in response to the question, “Does the picture match?” (see Appendix F).
Anaphor resolution: coherence processing measure.
This measure was designed based on a study that investigated different coherence-based
strategies for reading instruction (O’Connor & Klein, 2004). In this study, subjects were mostly able
to resolve the anaphor correctly when given a choice of three possible referents. When subjects were
not asked to resolve the referents, most did not stop while reading. O’Connor and Klein (2004) found
that cuing subjects to stop and resolve the pronoun referent supported reading comprehension.
The Anaphor Resolution measure was used to determine whether students were able to
identify the noun referents of pronouns embedded in sentences contained in short passages. The script
used for this measure was adapted from O’Connor and Klein’s (2004) anaphoric cuing instruction.
Students were shown text and listened to two short passages that included underlined pronouns, he,
she, we, they, them, it, his, and her. A variety of referents, totaling 16, mostly pronouns, was used to
assess the student’s ability to resolve anaphora, but there was only one underlined word in any
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sentence. The examiner read the passage through twice, the first time without stopping. The second
time the examiner stopped after each sentence with an underlined anaphor and prompted students to
provide its referent. Students’ answers were recorded on an answer sheet. When requested, the
examiner reread the sentence once. Appendix H shows the passages and scripts used for this pre and
posttest measure of linguistic coherence processing.
Scoring.
The total score (out of 16) was calculated by the number of referents identified correctly.
Reading behaviors measure.
During the Anaphor Resolution coherence processing measure, data for one of the three
reading behaviors described above, comprehension monitoring, were collected. The number of times
the student asked the examiner to reread or looked back into text to resolve the anaphor was recorded
(see Appendix F).
Story sequencing: coherence processing measure.
This measure was adapted from a study by Jolliffe and Baron-Cohen (2000) with results that
supported Frith’s theory of weak central coherence. This study used adult participants and subjects
were required to sequence stories comprised of five sentences presented out of order. Since subjects
for the present study were in first and second grade and considered developing readers, illustrations
were used to assess students’ ability to sequence a story.
Two Carson-Dellosa (2004) games containing images depicting three and four scene
sequences were used for this assessment. Students were given serial sets of 3-4 pictures to assess their
ability to put a story in logical order. For both the pre- and posttest the first three items contained
three pictures presented out of order, and the next four items contained four pictures each. Items for
the pre- and posttests were matched for complexity based on number of characters in each scenario
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and randomly assigned to the pre- or posttest. Both item sets contain one scene with one character,
three with two characters, one with three characters, and two with more than three characters for
seven scenes in total. The pictures contained visual cues with a logical sequence. Appendix I shows
the seven sets of images and scripts used for the pre and posttest.
Participants were given one picture set at a time and were asked to place the pictures in order.
For each completed item, students were asked to “tell the story” and then provide a title for the story.
Scoring.
Students received one point for pictures placed in correct sequence and one point for a title
that made logical sense for the scene sequence.
Reading behaviors measure. For the Story Sequencing coherence processing measure, data
were collected for two of the three reading behaviors described above: organization of thinking and
use of context/ situational information. The number of sequence words used in telling the story of the
sequenced pictures was used to gauge organization of thinking. In participants’ story titles, a
description of the main event was recorded as an indication of the use of context/situational
information (see Appendix F).
Procedure
Instruction in coherence processing: forming contextual connections.
Each of the instructional sessions was designed to provide students with a model for how to
approach construction of meaning when reading short narrative texts. The principal investigator
provided all instruction that was presented to participants in dyads to allow students to interact and to
support metalinguistic thinking and use of strategies with each other. The sessions were structured to
ensure that both participants had opportunity to express their thinking. Dyad work was expected to
foster greater independence in strategy use than one on one instruction. Scaffolding was provided to
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support pragmatic communication between student pairs. The number of items for each session was
chosen to provide sufficient practice for students without exceeding 30 minutes so that students
would not lose stamina, a situation that might interfere with learning. Each session was introduced
with a connection to the previous lesson that was designed to build students’ use of coherence
processing strategies. Sessions were audio-recorded to ensure adherence to scripts. A table has been
constructed to display how reading comprehension (Fountas and Pinnell Benchmark Reading
Assessment) and four coherence processing measures aligned with the six-session instructional
interventions for the present study (see Table 4).
Table 4
Alignment of Six Instructional Sessions with Pretest and Posttest Assessments.
Assessments and Measures
(Pretests and Posttests)
Reading Comprehension Assessment:
F & P Benchmark Reading Assessment
Strategies:

Stop and look-back
Use of sequence words
Use-of-context/situational information

1.

Instructional Sessions:
2.
3.
4.
5.

6.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Coherence Processing Measures:
Homographs embedded in ambiguous sentences
Strategy:

Use-of-context/situational information

X

Anaphor Resolution
Strategy:

Stop and look-back

Story Sequencing
Strategy:

X

Use of sequence words

X

X

X

X

X

X

X

X

X

X

Note. Instructional sessions: (1) Ambiguous word and sentences, (2) Detecting inconsistencies using
homographs, (3) Anaphor resolution: People and objects, (4) Story sequencing, (5) Retelling stories, (6) Making
causal inferences
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Session 1: Ambiguous words and sentences.
The first day of instruction began with an introduction to students of the importance of
thinking while reading in order to understand text. Students were taught the thinking questions will
help them understand what they read. Thinking questions were presented to the students with visuals,
to be used as reminders. For all instructional sessions, the importance of making sense of stories
while reading, was taught directly. The thinking questions were “Where is this [story] happening?
What is the character doing? Decide. What [meaning] makes sense?” These questions provided
students with a focus of where to look for clues to derive meaning from the texts. Visuals for the
thinking questions were used as tools to guide students’ use of the strategy taught, in order to provide
explicit direction for where to find meaning clues in text. Participants became familiar with the
thinking questions after one to two sessions. See Figure 2 for visuals for the thinking questions. The
stop-and-think strategy, looking back into the text to ascertain the meaning of a story was
emphasized. The thinking questions directed students to consider context clues that included the story
setting and character actions.

Where is this happening?

What is the character doing?

Decide. What makes sense?

Figure 2. Visuals of thinking questions used for sessions 1-6.
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After the thinking questions were introduced, participants were taught that many words can
have more than one meaning. Twelve homographs, cold, bat, star, straw, deck, wave, speaker, bank,
glasses, school, bow, and trunk were presented, and students were asked to say the meanings that they
knew for each word in succession. Two illustrations that depicted the different meanings of each
word were presented to aid understanding. Instruction followed with an explanation that readers can
determine which meaning of a word was intended by looking for clues in the text. For the practice
example, the instructor showed the students the word, cold, and asked students to discuss the different
meanings they knew for this word. Then the instructor read the ambiguous sentence, “The cold made
Barry feel terrible,” with the two illustrations depicting the two possible meanings. The students were
prompted to discuss how either of the two pictures could represent the sentence. Then the instructor
read the context-providing sentence, “He just couldn’t stop sneezing,” and modeled self-questioning
using the thinking questions to decide which picture was appropriate given the additional sentence.
The alternate sentence, “He just couldn’t stop shivering,” showed how the meaning changed with
context. Participants were given six more ambiguous sentences along with context-providing
sentences suggesting alternate meanings to provide additional practice looking back and using the
thinking questions to ascertain the meanings. Students were encouraged to decide together which of
the two meanings was correct and to point out the clues in the context-providing sentence that
affirmed their choice. Appendix J shows scripts and materials used for this session.
Session 2: Detecting inconsistencies using homographs.
The instructor introduced this lesson with a connection to the previous lesson. Then the
instructor explained that sometimes while reading, something does not make sense and that it is
important to stop and think when that happens in order to make sense of the story. The instructor
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reviewed the visuals for the thinking questions directing students to use them to determine what does
not make sense.
The first sentence, “Peter swung the bat,” was presented along with an illustration of an
animal bat. The instructor modeled by thinking aloud to scaffold use of the thinking questions to
demonstrate the use of the look-back strategy. The instructor explained why the picture of the animal
bat did not make sense for this sentence pointing to the verb as the clue to understanding. This was
further clarified when the instructor read the next sentence suggesting the alternate meaning of bat,
and modeling thinking to describe how for the second sentence, “Peter ran away from the bat,” the
animal bat matched the meaning of the sentence. Participants practiced taking turns to use the
thinking questions for eight more homographs embedded in sentences. Four of the sentences were
presented with pictures that matched the context and four with illustrations of the alternate meaning
of the homograph that did not match. For each in succession, students were directed to use the
thinking questions to figure out the intended meaning of each word and discuss whether the picture
matched the meaning of the word according to the sentence context clues (the verb). For each
sentence when students reached a conclusion, they were asked to explain their thinking by pointing to
the clues in the sentence that helped them decide their answers. Next, the second sentence suggesting
the alternate meaning of the word was presented to provide explicit instruction in how the meaning of
the word changed in different situations/contexts. Scaffolding was provided as needed. Appendix K
shows scripts and materials used for this session.
Session 3: Anaphor resolution: people and objects.
After the initial connection to previous sessions, in this lesson students were taught that
sometimes people use different names for the same person and that readers need to figure out all the
possible names of a character. A web was created using a visual for mom, and students were asked to
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generate different names they might use for mom (see Figure 3). Pronouns for mom (e.g. she, her)
were introduced after several names were added to the web.

Figure 3. Visual of web of mom used for session 3.
The script used for instruction was adapted from O’Connor and Klein’s (2004) anaphoric
cuing but with a different instructional focus. For this lesson participants were taught to look back
into the text to disambiguate the referent. Students received explicit instruction about pronouns with
some additional practice with other noun anaphors to support flexibility of thinking and
generalization. He or she, we or they, his or her were defined as pronouns that are used to refer to
people. Visuals were shown to the students to represent the different pronouns (see Figure 4). Then
participants were taught to look for clues to figure out which character the pronoun referred by asking
themselves the question, “who is [pronoun]?” The instructor then read a short passage that included
an underlined pronoun. Students were directed to follow along while the instructor read. At times
participants requested to read the passages themselves and if both participants wanted to read, they
took turns reading. Then the instructor modeled how to look back for clues to figure out to whom the
pronoun referred. Two more passages containing different pronouns (he, they) and another anaphor
(cousin) was read to the students. For each passage students were instructed to use the thinking
questions to ask the questions of each other to ascertain to whom the anaphors refer.
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he

it

we they them

she

it

it

they

them

Figure 4. Pronoun visuals used for session 3.
After practice with these short passages, the instructor introduced pronouns that refer to
objects and places. Students were taught the object pronoun, it, with the reminder to look for clues to
determine which proper noun the pronoun was referencing, by asking themselves the question, “who
or what is [pronoun]?” The instructor modeled by thinking aloud and looking back into the text for
clues. Students were taught that the pronouns they and them sometimes referred to objects, not just
characters. Instruction involved looking for clues in the prior sentences that inform the reader whether
the pronoun refers to characters or objects. Three more passages containing different pronouns
provided additional practice. For each passage, the students used the thinking questions to strategize
with each other to ascertain the referent for the underlined anaphors. If students were unsure or if they
disagreed with each other, they were instructed to substitute the noun they chose into the sentence to
see if it made sense. Appendix L shows scripts and texts used for this session.
Session 4: Story sequencing with and without illustrations.
For this session the instructor explained to students they could use the thinking questions to
help them establish the order of events that occur in a story. Stories were comprised of four sentences
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that described an event with a clear logical order but did not contain temporal (e.g. morning) or
sequence words (e.g. first, then) to cue ordering of the sentences. The first story sequence was
presented with pictures. The instructor read the four sentences with accompanying pictures out of
order. As in previous sessions, the instructor modeled by thinking aloud and using the thinking
questions to order the story’s events (see Figure 2). The instructor placed the sentences/pictures in
order, pointing to each in turn, and used the sequence words, first, then or next, finally or last, to
describe the decisions made to order the four sentences (see Figure 5). After sequencing the story, the
instructor modeled composing a title for the story that included the name of the character and the
important event of the story. This instruction was used to support students’ use of situational
information to consolidate important ideas contained in the story.
The instructor gave students the next set of four sentences/pictures out of order and they were
supported in using the thinking questions to determine the correct order of the story and compose a
title that included the main character and important event of the story. The instructor reminded
students to use the sequence words they had been taught to decide on the sequence of the
sentences/pictures. Two more stories to sequence without accompanying illustrations provided
additional practice. The instructor read the sentences out of order to the students, and directed
students to use the thinking questions to picture each event that the sentences described in order to
support their ordering of the story sequence. As in previous sessions, some students preferred to read
the sentences themselves. The instructor directed students to use the sequence words to organize their
thinking in telling the story. Students were encouraged to think aloud and discuss their decisions with
each other. Appendix M shows scripts and materials used for this session.

54

first
then
next
finally
last

1

2

3

4

1

2

3

4

1

2

3

4

Figure 5. Sequence words visuals used for sessions 4 and 5.
Session 5: Retelling stories using sequence words.
The instructor presented the thinking questions and reminded participants how these helped
them put the story events in order. Then the instructor explained to the students that when they retell a
story they have read, they can use the sequence words, first, then, next, finally, last to recall the
events of a story. The instructor reread Passage 3 from the previous session and modeled by thinking
aloud and using the thinking questions to recall the story and then used the sequence words to retell
the story (see Figure 5). Passage 4 from the previous session was read aloud next. Without looking at
the text, students practiced retelling this story with a reminder to review the story using the thinking
questions. Nest, two more passages not previously read were presented to the participants. The
instructor provided scaffolding to students to support their retelling the story together, first by
prompting students to review the story using the thinking questions and then with prompts to use the
sequence words while retelling. Participants preferred to take turns telling the whole story to each
other, rather than taking turns for each event. Many times, they were observed to remind each other to
use the sequence words. Appendix N shows scripts and materials used for this session.
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Session 6: Making causal inferences in stories.
In this last instructional session, instructor explained to students that sometimes readers need
to make smart guesses about what is happening in the story because authors do not always write
everything that occurs in a story. This session was designed to develop students’ ability to think
beyond what a text states explicitly. The instructor defined the word inference as a smart guess that is
based on the events that happen in a story. The first passage used was one adapted from the Loukusa
et al. (2007) study without an accompanying illustration. Passages were written to suggest
information that was not explicitly stated in the text (see Appendix O). The question following each
passage was formulated to probe whether the student understood the implicit information contained in
the text with a follow-up question to have students discuss their thinking about how they decided on
the answer they gave.
The instructor showed students the first passage and read it aloud. Some participants asked to
read the texts and when they expressed a preference to read, they took turns reading the passages
independently. The instructor modeled how to use the thinking questions before responding to the
questions. After modeling by thinking aloud, the instructor responded to the question and explained
to the participants how the clues in the text helped provide the answer. For the first passage,
participants were directed to think about where the story was happening (outside the school on a rainy
day) and what the character was doing (running to school and holding a book over his head) in order
to decide how to answer the question, “Why is the boy holding a book over his head?”. For
subsequent passages the instructor prompted students to look in the text for clues and explain their
thinking before responding. After the first, four more short passages containing implied causes to
characters’ actions provided additional practice. Appendix O shows scripts and materials used for this
session.
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Control group activities: playing games and social activities
The purpose of the control group was to provide non-literacy-based activities in order to
determine whether the instructional intervention had the intended effects on comprehension and use
of reading strategies and to avoid Hawthorne effects. Playing games in small groups was chosen as a
beneficial activity for students with high functioning autism who exhibit challenges in social
behaviors. Groups of two to four students met with the principal investigator for three sessions during
the same period as their matched pairs during indoor recess time or classroom play periods. For each
session, participants were given a choice of playing a game, Trouble®, Uno®, or Simon®, or to learn
how to make and play with simple origami figures, such as the fortune teller or airplane. The origami
activity was added as a choice at the request of some of the students who did not want to play a game.
This became a favored activity for several students. After the activity was chosen, directions were
given and participants received support for taking turns, following directions, attending, and being a
good sport while playing. At the end of each session, students reflected on the activity and expressed
what they wanted to do for the next session. After posttests were administered, the control group
participants received instruction as described above (as per parental request).
Reliability of Retell Scores, Coherence Processing Measures, and Reading Behaviors
For the retell scores, the coherence processing measures, and the frequency counts of reading
behaviors all pretest and posttests were scored independently by the principal investigator and a
research assistant. All pretests and posttests were recorded, reviewed for analysis, and scored. The
research assistant was trained on scoring procedures for each measure. Inter-rater reliability was
calculated using percentages of exact matches and exact plus adjacent matches for each measure.
Retell scores were calculated using a rubric designed by the principal investigator that reflected the
quality of participants’ unprompted narratives following their reading of the leveled texts of the
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Fountas and Pinnell Benchmark Reading Assessment (see Appendix E). Participants’ independent
retell narratives were transcribed, and the rubric was used to score the narratives. Retelling ability
was considered an important reflection of the effectiveness of participants’ response to the six-session
intervention which included instruction in sequencing events of a story into beginning, middle, and
end and use of context (inclusion of the setting and naming the main characters of a story). Inter-rater
reliability for the retell rubric was calculated as 90% for an exact match on pretest and 95% on
posttest scores.
For the four coherence processing measures, Homographs Embedded in Ambiguous
Sentences (Parts 1 and 2), Anaphor Resolution, and Story Sequencing, notes and responses were
taken during administration, and in addition, recordings were reviewed later for scoring. Inter-rater
reliability was calculated for pretests and posttests independently as described above. Exact matches
between the research assistant and the principal investigator for the pretest coherence measures
ranged from 70% to 80% on the pretest and 65% to 100% on the posttest coherence measures.
Agreement for exact plus adjacent matches ranged from 85% to 95% on the pretests and 95% to
100% on the posttests.
Another objective of this study was to determine whether the six-session instructional
intervention would impact students’ reading behaviors. Frequency data were collected on the
participants’ reading behaviors during pretests and posttests. Three reading behaviors were defined as
look back/self-corrections; use of sequence words; and use of context. Appendix F shows how data
were collected during and after reading for the Fountas and Pinnell Benchmark Reading Assessment,
Homographs Embedded in Ambiguous Sentences (Part 2-Detecting Inconsistencies), Anaphor
Resolution, and Story Sequencing measures.
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The reading behavior defined as look-back was considered as a measure of comprehension
monitoring while reading. Frequency counts were taken on the number of self-corrections and/or
rereading text portions while reading the text for the Fountas and Pinnell Benchmark Reading
Assessment. For this reading behavior, 75% of the pretest scores and 65% of the posttest scores were
an exact match between the principal investigator and the research assistant. For exact plus adjacent
match, inter-rater reliability was calculated at 90% and 95% respectively.
For the second reading behavior, use of sequence words and frequency counts were taken for
the number of sequence words (e.g. first, next, then, finally, etc.) used to retell a story. Counts were
taken separately for the Story Sequencing coherence processing measure and the retell narrative of
the Fountas and Pinnell Benchmark Reading Assessment. Inter-rater reliability was calculated as 80%
(pretest) and 95% (posttest) for an exact plus adjacent match for the use of sequence words for Story
Sequencing measure. For the use of sequence words in the retell during the Fountas and Pinnell
Benchmark Reading Assessment, inter-rater reliability was calculated as 95% for exact plus adjacent
matches on the pretests and 90% on the posttests.
The third reading behavior, use-of-context, was calculated by reviewing the participants’
responses from Part 2 of the Homographs Embedded in Ambiguous Sentences measure (detecting
inconsistencies) and reviewing participants’ titles for the Story Sequencing measure. The frequency
counts for these two measures were added together for a total score. For the Homographs Embedded
in Ambiguous Sentences measure (part 2), the number of times students referred to text in the
context-providing sentence in their response was scored. For the Story Sequencing measure,
participants’ titles that contained a reference to the main event of the story were counted. For
example, the title “Pizza Delivery” was counted as a use of context behavior whereas the title “Pizza”
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for the same story sequence was not. Inter-rater reliability for this measure was 90% for exact plus
adjacent match for both pretests and posttests.
Design and statistical analyses
A pretest/posttest experimental design was used to analyze the effects of instruction on
students’ reading comprehension, retelling ability, and use of strategies. Matched pairs based on word
identification scores, with random assignment to the intervention and control group comprised the
two experimental groups for the present study. The intervention group received comprehension
instruction using coherence processing tasks and use of strategies to support understanding of text
over six sessions of approximately 30 minutes. The control group learned and played interactive
games/activities to learn good sportsmanship that supported the development of social behaviors. An
initial analysis using paired sample t-tests was used to verify that the intervention group and control
group did not differ on the screening measures or pretest assessments.
For each school in each grade, participants’ scores on the Word identification subtest of the
WRMT-R were ranked from highest to lowest and then adjacent pairs of students, based on their
scores, were randomly assigned to receive intervention or to participate in control group play-based
activities. In her review of matching methods, Stuart (2010) discussed multiple procedures for
matching subjects for experimental studies with a focus on defining distance between individuals for
matching. It was not practical to use exact matching because this would have resulted in too many
potential participants not having a match. The goal of matching participants on word identification, a
skill that influences reading comprehension, was to ensure similarity between treatment and control
groups.
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Two other screening measures used as inclusion criteria for participation in the current study
provided additional tools for verifying equivalence of the groups on two important characteristics of
young readers, word skill (Word attack subtest; WRMT-R) and receptive vocabulary (PPVT-4).
Two-way ANOVAs were conducted to assess whether the instructional intervention was
effective in improving performance on outcome measures. Independent variables were type of
instruction (Coherence processing instruction vs. control play-based activities) and time of test
(pretest vs. posttest). Dependent variables for this study were the four coherence processing
measures, two reading comprehension assessments and reading behaviors measure of strategy use.
In a pilot study conducted by the principal investigator, similar coherence processing tasks
were used in a dynamic assessment to investigate the learning potential of students with high
functioning autism. Two of the four coherence processing tasks, Ambiguous Sentences and Detecting
Inconsistencies, that were used for that study were found to be related to participants’ reading grade
level. Moderate to strong positive correlations were found among the four coherence processing tasks
as well. For the current study Pearson’s correlation was used to examine the relationships between the
reading comprehension assessments and the coherence processing measures using the pretest scores
of these tests in order to verify the positive relationship between the constructs, reading
comprehension, retelling skill, and coherence processing ability.
Chapter 6: Results
Equivalence of Intervention and Control Groups on Pretests
Table 2 shows the demographic characteristics of the participants included in this study. This
sample of students with autism included 18 boys and only 2 girls. This is not surprising as boys are
almost 5 times more likely to receive a diagnosis of autism, and girls are typically identified later than
boys (Giarelli, Wiggins, Rice, Levy, Kirby, Pinto-Martin, & Mandell, 2010). The ethnicity of this
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sample was diverse with 7 Caucasian, 4 African-American, 6 Hispanic-American, and 3 AsianAmerican students which reflect the demographics of the population of New York City. The mean
age of first graders (N=12) was 6.6 years and second graders (N=8) was 7.7 years. For all participants,
receptive vocabulary knowledge was within the average range, as reflected by standard scores that
ranged from 86 to 109 on the PPVT-4. These results indicate that participants in this study had
average verbal cognitive ability.
Word identification and Word attack scores revealed strengths in word reading ability for
students in this sample. The mean age equivalent scores on the WRMT-R Word Identification subtest
ranged from 6.8 to 10.8 years, with a mean of 8.45 (1.27) for first graders (mean grade equivalency of
3.22), and ranged from 7.8 to 13.3, with a mean of 9.28 (1.74) for second graders (mean grade
equivalency of 4.15). A similar pattern is seen in scores on the Word Attack subtest of the WRMT-R.
For first graders and second graders, the mean age equivalent scores were 9.2 (3.2) and 10.5 (4.0)
respectively. The mean grade equivalent word attack score for first graders was 4.25 and for second
graders was 5.86. Reading comprehension age equivalent scores on the WRMT-R pretest ranged
from 6.6 to 8.5, with a mean of 7.65 (.63) for first graders (mean grade equivalency of 2.37) and
ranged from 7.5 to 8.2, with a mean of 7.89 (.25) for second graders (mean grade equivalency of
2.59). Figure 6 shows the actual age in comparison to the age equivalent scores for these standardized
assessments. From this figure, it is evident that students’ decoding and word reading abilities were
higher than expected while their reading comprehension and vocabulary knowledge were at expected
levels.
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Figure 6. Actual age and age equivalents for standardized pretests.
WRMT-R is the Woodcock Reading Mastery Test-Revised (Subtests- Word ID [ID], Word Attack [WA], Reading
Comprehension [RC]), PPVT-4 is the Peabody Picture Vocabulary Test-4th Edition.

Independent reading grade levels were calculated from performance on the Fountas and
Pinnell Benchmark Reading Assessment; reading narrative text and with 96% accuracy and also with
comprehension scored as satisfactory or above (2 or 3). Appendix B shows the rubric for scoring
comprehension level on an H level text. Students read the text aloud to the examiner and were then
asked to retell the story after the book was completed. After students retold the story, literal and
inferential questions were asked to determine how well participants understood the story. The
examiner recorded all miscues and self-corrections during the reading and took notes on the narrative
retell and responses to questions. One first grader scored slightly below grade level on this pretest.
Otherwise, independent reading grade levels were average with a grade equivalent mean of 1.48 (.55)
for first graders and 2.13 (.15) for second graders. These values indicate that reading comprehension
was consistent with their grade level.
Participants were matched by grade and scores on the WRMT-R Word Identification subtest;
then matched pairs were randomly assigned to intervention or control group. A 2x2 ANOVA
(Intervention x Grade) was conducted on the pretests to verify equivalency between the groups on all
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pretest measures. Results shown in Table 2 confirm that the intervention and control groups did not
differ significantly on the standardized pretest measures.
Additional equivalence testing was conducted with the following pretests: the Word
Identification, Word Attack, and Reading Comprehension subtests of the WRMT-R; the PPVT-4; and
the CELF-5 Sentence Comprehension subtest using the Two One-sided Test (TOST) procedure. In
this analysis the null hypothesis is restated to assume differences between the groups and thus if the
confidence interval contains zero, the groups were considered equivalent. For each of these subtests, a
confidence interval (CI) was established based on standard error of measurement (SEM) reported in
the manual. The TOST procedure was used to compare the differences between the intervention and
control group means for each subtest. Results showed that the CI was contained within the interval
for the SEM for all five standardized pretests. The TOST procedure confirmed the equivalency of the
two groups for these pretests.
The 2x2 ANOVA (Intervention x Grade) showed a main effect of grade on the pretest Fountas
and Pinnell Benchmark Reading Assessment. Second graders scored at a higher reading grade level
than first graders. Though there was a main effect of grade, no significant difference between
intervention and control groups was shown on this pretest. A retelling rubric was used to score
participants’ narrative response to reading leveled texts for the Fountas and Pinnell Benchmark
Reading Assessment. A significant interaction was found for retell pretest scores as follows. At the
first grade level, mean retell scores were higher in the intervention than in the control group, whereas
at the second grade level, the control group mean exceeded the intervention group mean. To
determine whether these differences were significant at each grade level, separate F-tests were
conducted. Results showed no significant differences between experimental groups for first graders
(F= 2.88, p=.12) or for second graders (F=2.35, p=.18).
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For the pretests, ANOVAs showed no significant differences between intervention and control
groups on three of the four coherence processing measures, Homographs Embedded in Ambiguous
Sentences (Part1), Detecting Inconsistencies Using Homographs (Part 2), and Story Sequencing (see
Table 2). Also, the ANOVA showed no significant difference between the control and intervention
groups on the coherence processing measure, Anaphor Resolution. Although a sizeable difference
between means of the two groups was evident, individual differences between grades on this measure
were large (see Table 2). The 2x2 ANOVA revealed a significant main effect of grade with second
graders outperforming first graders in resolving anaphors.
Frequency data were collected for three reading behaviors: look-back, use of sequence words,
and use-of-context. For the second reading behavior, use of sequence words, data were collected
separately during the Story Sequencing measure and the retell narrative of the Fountas and Pinnell
Benchmark Reading Assessment. For the use-of-context reading behavior, the tester recorded how
often students referred to situational information (e.g. character by name, setting, main events) during
assessments. Though there were no significant main effects or interactions between intervention and
control group for these behaviors during the pretests, there were some differences worth noting (see
Table 2). For the use of sequence words during the retell narrative, second graders and first graders
performed differently, and the interaction approached significance (F=4.06; p=.061). Whereas first
graders in the intervention group tended to use more sequence words than first graders in the control
group, the opposite pattern was evident among second graders. Those in the intervention group
tended to use fewer sequence words than second graders in the control group (see Table 2). In
addition, it is apparent in Table 2 that the intervention group trended toward a greater use of context
in their reading behavior than the control group, with a greater discrepancy between second grade
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groups than first grade groups. The main effect of treatment approached significance (F=3.95;
p=.064).
In sum, for the pretests no significant differences were found between intervention and control
groups for word reading ability, receptive vocabulary, sentence comprehension, three of the four
coherence processing measures, and one of the reading comprehension measures (WRMT-R). Grade
effects were found in the Fountas and Pinnell Benchmark Reading Assessment and the Anaphor
Resolution coherence processing measure in that second graders outperformed first graders on these
measures. There were no significant differences between the experimental groups on these measures.
Finally, there was a significant interaction (Intervention x Grade) found for pretest Retell scores. For
analysis of the posttests, the differences between groups at pretest were taken into account.
Effectiveness of Instruction
The instructional intervention in this study was designed with the goal of improving students’
ability to make coherence connections, thus supporting their comprehension of narrative texts. In
order to determine the effectiveness of the six-session instruction, the groups’ posttest scores were
compared using 2x2 ANOVAs. The independent variables were treatment (intervention vs. control)
and grade (first grade vs. second grade). The dependent measures were drawn from the WRMT-R
Reading Comprehension subtest, the CELF-5 Understanding Spoken Paragraphs subtest, the Fountas
and Pinnell Benchmark Reading Assessment (Grade Level), Retell Scores (Retelling Rubric), and the
four coherence processing measures: Homographs Embedded in Ambiguous Sentences, Part 1
(Multiple meanings) and Part 2 (Detecting inconsistencies), Anaphor Resolution, and Story
Sequencing. Mean performance of the Intervention and Control groups overall and by grade level on
the posttests is reported in Table 5 along with test statistics and effect sizes (d) comparing the
intervention and control groups. Table 6 shows the results of the 2x2 ANOVA
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Table 5
Mean Performance of Intervention and Control Groups on Posttests and Test Statistics
Intervention
n=10
6.60(2.01)

Control
n=10
6.10(2.13)

F
(1,19)
p
.07 .796

da
.24

26.90(5.99)

26.50(6.64)

.01 .945

.06

7.94(.68)

7.49(1.09)

.79 .387

.49

2.08(.49)

2.12(.47)

I

.04 .841

-.08

Grade 1 (n=12)

1.80(.44)

1.87(.45)

G

16.62 .001**

-.16

Grade 2 (n=8)

2.50(.12)

2.50(.12)

IxG

.04 .841

.00

Retell Scores (max=6)

4.30(1.26)

2.40(1.96)

I

10.00 .006**

1.15

Grade 1 (n=12)

3.83(1.33)

1.17(.98)

G

15.47 .001**

2.28

Grade 2 (n=8)

5.00(.82)

4.25(1.50)

IxG

3.15 .095

.62

-Homographs Part 1 (max=8)

4.10(2.03)

3.20(2.57)

1.19 .291

.38

-Homographs Part 2 (max=8)

5.20(1.40)

4.60(1.17)

1.16 .297

.46

12.90(2.03)

10.90(3.54)

I

2.17 .160

.69

Grade 1 (n=12)

12.33(2.34)

9.33(3.88)

G

5.05 .039*

.93

Grade 2 (n=8)

13.75(1.26)

13.25(.50)

IxG

1.11 .308

.53

11.60(1.84)

11.70(2.31)

.12 .735

-.05

3.60(1.96)

2.60(1.71)

1.31 .269

.54

CELF-5 Und. Spoken Paragraphs
WRMT-R Comp Raw Scores
Age Equivalent
F&P Reading Assessment GL

Coherence Processing Measures

-Anaphor Resolution (max=16)

-Story Sequencing (max=14)
Reading Behaviors
-Look-back
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Table 5 (con’t)
Mean Performance of Intervention and Control Groups on Posttests and Test Statistics
Intervention
n=10

Control
n=10

2.76(1.15)

2.42(1.12)

I

0.08 .787

.30

Grade 1 (n=12)

3.48(.44)

2.27(1.35)

G

2.62 .125

1.21

Grade 2 (n=8)

1.68(1.01)

2.65(.77)

IxG

6.20 .024*

-1.08

3.00(2.71)

1.60(2.01)

I

0.95 .343

.58

Grade 1 (n=12)

3.50(2.43)

.50(.84)

G

0.54 .474

1.65

Grade 2 (n=8)

2.25(3.30)

3.25(2.22)

IxG

3.82 .068

-.35

7.90(2.47)

6.90(2.69)

I

0.57 .463

.38

Grade 1 (n=12)

7.67(3.27)

6.33(3.27)

G

0.67 .424

.41

Grade 2 (n=8)

8.25(.50)

7.75(1.50)

IxG

0.12 .738

.45

-Use of sequence words (SS)

-Use of sequence words (F&P)

-Use-of-context

F
(1,19)

p

da

Note: CELF-5 is the Clinical Evaluation of Language Fundamentals – 5th Edition. Understanding Spoken Sentences
subtest. WRMT-R Comp is the Woodcock Reading Mastery Test-Revised. Reading Comprehension subtest (Raw scores
and Age Equivalent Scores). F&P Reading Assessment GL is the Fountas and Pinnell Benchmark Reading Assessment
Grade Level. Homographs is the Homographs embedded in ambiguous measures (Part 1 is Multiple meanings, Part 2 is
Detecting inconsistencies). SS is Story Sequencing. F&P is the narrative retell from the F&P Benchmark reading
assessment.
I = Intervention, G =Grade, IxG = Intervention*Grade. *p <.05; **p <.01
a
Effect size d compares the Intervention to Control group general and within grade means on each measure. d=
Intervention minus Control group means divided by the pooled standard deviation.

(Intervention x Grade) conducted to determine the effectiveness of the instructional intervention for
this study. It is apparent from these tables that there was only a limited number of statistically
significant effects. Three significant main effects of grade were detected, one significant main effect
of the intervention, and one significant interaction between intervention and grade. No significant
differences were found between intervention and control groups on either the WRMT-R Reading
Comprehension subtest or the Fountas and Pinnell Benchmark Reading Assessment (Grade Level).
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Grade Effects
As was found in the analysis of the pretests, a significant main effect of grade was detected in
the Fountas and Pinnell Benchmark Reading Assessment. Second graders scored higher than first
graders on this measure. Second graders scored a mean of 2.50 (.12) and first graders scored a mean
of 1.83 (.43). The grade levels for this assessment were determined by a minimum of 96% accuracy
in reading the text with satisfactory comprehension according to the rubric (see Appendix D).
Participants were stopped from reading at higher levels when comprehension fell below satisfactory.
Most participants for this study were able to read texts that were beyond their assessed
comprehension level. No significant main effect of grade was found on the WRMT-R Reading
Comprehension subtest with age equivalent means of 8.01 (.27) for second graders and 7.52 (1.13)
for first graders. Surprisingly, posttest scores for first and second graders were not significantly
different on this standardized measure.
A main effect of grade was found for retell posttest measures, something which was not found
for the pretests, with second graders outperforming first graders. Second graders’ mean retell scores
approached ceiling with a mean of 5.00 (.82) for the Intervention group and 4.25 (1.50) for the
Control group out of a maximum score of 6. In contrast, like the pretests, a significant main effect of
grade was found for the Anaphor Resolution coherence processing measure. Second graders
outperformed first graders on this posttest for both the intervention and control groups.
Overall, some but not all of the posttest comprehension measures showed grade effects.
Second graders outperformed first graders on the Fountas and Pinnell Benchmark Reading
Assessment, Retell scores, and the Anaphor Resolution coherence processing measure but not on the
WRMT-R, the Homographs Embedded in Ambiguous Sentences and Story Sequencing measures.
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Table 6
Two-way (Intervention x Grade) Analysis of Variance of Posttests
Source
Intervention

Dependent Variables

df

F

CELF-5 Understanding Sp. Para.

Mean
Square
1
.300

Sig.

.069 .796

Partial
Eta2
.004

WRMT-R Comprehension Raw

1

.208

.005 .945

.000

F&P Reading Assessment GL

1

.005

.042 .841

.003

-Homographs (max=8)

1

6.533

1.190 .291

.069

-Detecting Inconsistencies (max=8)

1

2.133

1.164 .297

.068

-Anaphor Resolution (max=16)

1 14.700

2.174 .160

.120

-Story Sequencing (max=14)

1

.119 .735

.007

Retell Scores (max=6)

1 14.008

9.999 .006**

.385

CELF-5 Understanding Sp. Para.

1

.300

.069 .796

.004

WRMT-R Comprehension Raw

1 37.408

.883 .361

.052

F&P Reading Assessment GL

1

Coherence Processing Measures

Grade

.533

2.133 16.623 .001**

.510

Coherence Processing Measures
-Homographs (max=8)

1

.133

.024 .878

.002

-Detecting Inconsistencies (max=8)

1

.133

.073 .791

.005

-Anaphor Resolution (max=16)

1 34.133

5.049 .039*

.240

-Story Sequencing (max=14)

1

.030 .865

.002

Retell Scores (max=6)

1 21.675 15.471 .001**

.492

1

.097

Intervention* CELF-5 Understanding Sp. Para.
Grade

.133

7.500

1.727 .207
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Table 6 (con’t)
Two-way (Intervention x Grade) Analysis of Variance of Posttests
Source

Dependent Variables

df

WRMT-R Comprehension Raw

Mean
Square
1 4.408

F Sig.
.104 .751

Partial
Eta2
.006

F&P Reading Assessment GL

1

.005

.042 .841

.003

-Homographs (max=8)

1

8.533

1.554 .230

.089

-Detecting Inconsistencies (max=8)

1

.533

.291 .597

.018

-Anaphor Resolution (max=16)

1

7.500

1.109 .308

.065

-Story Sequencing (max=14)

1

6.533

1.455 .245

.083

Retell Scores (max=6)

1

4.408

3.146 .095

.164

CELF-5 Understanding Sp. Para.

16

4.344

WRMT-R Comprehension Raw

16 42.349

F&P Reading Assessment GL

16

.128

-Homographs (max=8)

16

5.49

-Detecting Inconsistencies (max=8)

16

1.833

-Anaphor Resolution (max=16)

16

6.760

-Story Sequencing (max=14)

16

4.490

Retell Scores (max=6)

16

1.401

Coherence Processing Measures

Error

Coherence Processing Measures

Note. WRMT-R is the Woodcock Reading Mastery Test-Revised. CELF-5 is the Clinical Evaluation of Language
Fundamentals – 5th Edition. F&P Reading Assessment GE is the Fountas and Pinnell Benchmark Reading Assessment
Grade Equivalent. *p < .05; **p < .01
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Intervention Effects
A significant main effect of the intervention was found on the retell posttest measure. The
intervention groups’ mean score was significantly higher than the mean of the control group. Since a
significant interaction was found on this measure given at pretest, an additional analysis, ANCOVA,
was run on this measure using the retell pretest scores as a covariate. Table 7 shows the results of this
analysis.
Table 7
Analysis of Covariance for Posttest Retell Scores with Pretest Retell Scores as Covariate
Source
Pretest Retell Scores (max=6)

1

Mean
Square
0.013

Intervention

1

13.874

9.289 .008**

.382

Grade

1

21.539

14.421 .002**

.490

Intervention*Grade

1

3.521

2.357 .146

.136

15

1.494

Error

df

F

Sig.

.009 .926

Partial
Eta2
.001

Note. Retell Scores (Retelling Rubric; max=6) is the score received from students independent retell of the story from the
Fountas and Pinnell Reading Assessment. *p < .05; **p < .01

When posttest scores were adjusted to take account of the non-equivalent performance of the
groups on the pretest, significant main effects of both intervention and grade persisted. For the
posttest scores, the interaction was not significant. Students who received the six-session instructional
intervention had retell scores that were significantly higher than the control group. Adjusted mean
retell scores are displayed in Figure 7. As evident in Table 5 and Figure 7, the second graders were
significantly better at retelling than the first graders.

72

Adjusted Mean Posttest Retell Scores for First and
Second Graders
7
6
5
4
3
2
1
0

Control

Intervention

First Grade

Control

Intervention

Second Grade

Figure 7. Adjusted mean posttest retell scores for first and second graders with error bars.
No significant differences were found between intervention and control groups on the four
coherence processing measures; Homographs Embedded in Ambiguous Sentences, Part 1 (Multiple
meanings) and Part 2 (Detecting inconsistencies); Anaphor Resolution, and Story Sequencing. Both
intervention and control groups improved from pretest to posttest on the Anaphor Resolution measure
of coherence processing.
Coherence Processing Measures
Part 1 of the Homographs Embedded in Ambiguous Sentences coherence processing measure
was designed to discern whether participants knew multiple meanings of the words presented.
Participants appeared to have some difficulty identifying more than one meaning for the words
presented initially. At times students gave multiple examples of the same meaning, for example, a
baseball, soccer ball, and a football for meanings of the word, ball. When presented with Part 2 of
this measure, many students expressed knowledge of a second meaning of the word. On the pretest
students identified two or more meanings for an average of only 2.2 out of 8 words presented. When
the context-providing sentence was presented (Part 2) that average went up to 4.8 words. It is not
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clear whether this was an accurate measure of participants’ knowledge of multiple meanings in
words. Cognitive flexibility, the ability to switch one’s thinking about different concepts, may
suggest some of the difficulties students experienced with navigating this task. It is apparent that
some participants got stuck on their first definition of the word presented and could not adjust their
thinking to identify a second meaning. Part 2 of this measure provided a scaffold to think differently.
Thus, when the context-providing sentence and a visual were presented, some participants realized
they knew a second meaning for the word that had not occurred to them initially.
For Part 2 of this measure, the second context-providing sentence was read with a picture of
one meaning of the word. Participants were asked, “Does the picture match [the word] in this
sentence?” It was noted that in explaining their response, some participants pointed to the picture
saying, “That’s [the word]”. In those instances, the examiner would repeat the question to clarify the
task to the student. The picture showed one meaning of the word. Participants were asked to decide
whether the picture matched the word in the context of the sentence presented. Most of the pictures
were clear to the students, but one or two of the pictures were misperceived. For example, the broken
nail was sometimes confused with a microphone. In those instances the examiner would identify the
picture for the student, then repeat the question.
The Anaphor Resolution measure required students to identify sixteen referents, mostly of
pronouns, in two short paragraphs that were read aloud twice. The examiner stopped the second time
to ask participants for the referent. Students were able to view the text throughout this assessment.
Some students at first responded generally to questions, such as when asked, “Who is he?” responded
“he is a boy or man.” The examiner then needed to clarify with, “in this sentence, who does he refer
to?” In reviewing the recordings of students responses it was noted that some participants exhibited
pronoun confusion at some point during the assessments. When referring to a character while
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retelling a story, answering questions, or telling the story in the Story Sequencing measure, a few
participants would interchange he and she. Though participants appeared to understand the general
characteristics of pronoun referents (that he refers to a boy or man for example) some seemed to have
trouble providing meaning within the context of the narrative presented.
The last coherence processing measure, Story Sequencing, was a favorite task for the
participants. Three and four event picture sequences were presented, and participants were told to
place the pictures in order, tell the story, and create a title for the story. A ceiling effect was noted for
the picture sequence part of this measure. Most students were able to place pictures in the correct
order (81% of the pretest sequences were correct and 86% of the posttest sequences were correct). It
is apparent that sequencing pictures was a relatively easy task for these participants. Perhaps the use
of pictures instead of text for this task made processing the order of events easier. Text instead of
picture events might have eliminated ceiling effects. Ceiling effects may suggest the reason for the
non-significance of group differences for this measure.
Reading Behaviors
Data were collected for three strategies evidenced by specific reading behaviors, look-back,
use of sequence words and use-of-context. The look- back reading behavior was considered a
measure of comprehension monitoring. It was noted that there was a floor effect of this reading
behavior on both the Homographs Embedded in Ambiguous Sentences measure (Part 2-Detecting
Inconsistencies) and the Anaphor Resolution coherence processing measure, so the frequency data for
these were not included in the look-back reading behavior. Performance varied widely on the
Anaphor Resolution measure. Most participants did not employ the strategy of looking back or
rereading the text when they were unsure of the answer. Only two students exhibited look-back
behaviors, a total of three times on the pretests and posttests. None of the other students looked back
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or asked the examiner to reread the text while responding to the questions for both measures. In
contrast, students did display look-back reading behaviors during the Fountas and Pinnell Benchmark
Reading Assessment. However as shown in Table 6, there was no significant effect of intervention on
this measure.
The second type of reading behavior scored was the use of sequence words. Frequency of use
was measured in the Story Sequencing task and the Fountas and Pinnell story retelling task. As seen
in Table 5, there were no significant main effects of intervention or grade in either task. However,
there was a significant interaction between intervention and grade on the use of sequence words in the
Story Sequencing task. A difference in the use of sequence words favored the intervention group
among first graders but favored the control group among second graders. Why this happened is not
clear. It suggests that the intervention may have enhanced first graders’ use of sequence words but not
second graders’ use.
On the pretests, students’ use of sequence words during the Story Sequencing measure was
higher than use of sequence words in retelling Fountas and Pinnell narratives where floor effects were
found (see Table 2). This suggests that participants’ lexicon included knowledge of sequence words,
since they were used to describe the sequenced pictures on the Story Sequence task. However,
participants did not as readily use sequence words to convey the remembered events of a story.
Further examination of the participants’ use of sequence words during the Fountas and Pinnell
Benchmark Reading Assessment at posttest revealed an interesting finding. It is apparent from Figure
8 that control and intervention groups exhibited a different pattern of reading behaviors at pretest and
at posttest. Whereas participants in the intervention group in both grades increased their use of
sequence words from pretest to posttest, participants in the control group remained about the same in
their use of sequence words from pretest to posttest. An additional analysis using t-tests to compare
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the change scores for each of the four intervention by grade groups revealed a significant effect of
intervention for first graders (p = .012), but not for second graders (p= .703) due to low power (only
4 students in these groups). These findings indicate that first graders improved from pretest to posttest
as a result of the intervention, but though second graders improved results were not significant. This
finding is consistent with that in the Story Sequencing measure also indicating that first graders
benefitted from the intervention in using sequence words.
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Figure 8. Pretest and posttest reading behaviors: Use of sequence words (F & P retell narrative).
The rubric that was used to score the quality of participants’ independent retell after reading
the narrative texts during the Fountas and Pinnell Benchmark Reading Assessment included the useof-context reading behavior. Impact of the six-session intervention on participants’ narrative retells is
reported in Figure 7. In addition, frequency data were taken for this third reading behavior, use-ofcontext during two coherence processing measures, (1) Homographs Embedded in Ambiguous
Sentences (Part 2-Detecting Inconsistencies) and (2) Story Sequencing task (generating a story title).
Responses were summed across the two tasks. As shown in Table 5 there were no significant main
effects or interactions on the use-of-context reading behavior, measured by students’ reference to
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characters by name, setting, and/or main events during these two coherence processing tasks.
Participants in both the intervention and control group showed substantial use of context (see Table
5).
Relationship between Reading Comprehension and Coherence Processing Measures
Reading comprehension is a complex construct that is influenced by word reading, language
comprehension, vocabulary, and metacognitive thinking skills. The multiple measures administered
in the present study were included to assess the variety of skills students need to comprehend
narrative stories. The coherence processing measures designed by the primary investigator were
included to determine whether or not the three reading behaviors taught during the instructional
sessions improved reading comprehension of narrative. Pearson's product-moment correlations were
conducted to assess the relationships between the coherence processing measures and other reading
skills, including Word Identification, Word Attack, and Reading Comprehension subtests of the
WRMT-R, PPVT-4, Sentence Comprehension subtest of the CELF-5, and the Fountas and Pinnell
Benchmark Reading Assessment (Grade Level and Retell).
Table 8 shows the results of Pearson’s product-moment correlations for the pretests. There
were strong positive correlations between the two reading comprehension pretests, WRMT-R and
Fountas and Pinnell Benchmark Reading Assessment Grade Level, r = .69, p < .01. Word
identification skill was strongly correlated with word attack, reading comprehension (both measures),
vocabulary and Part 1 of the Homographs Embedded in Ambiguous Sentences measure (see Table 9).
It is apparent that vocabulary knowledge was also positively correlated with both reading
comprehension pretests, r = .56, p < .05 and r = .58, p < .01. No significant correlations were shown
between the coherence processing pretests and the reading comprehension measures.
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Table 8
Pearson correlations for standardized and non-standardized pretests
Measure (n=20)
1. WRMT_WID
2. WRMT_WA
3. WRMT_RC
4. PPVT-4
5. CELF_S
6. Homographs Part 1
7. Homographs Part 2
8. Anaphor Resolution
9. Story Sequencing
10. FP_GL
11. FP_Retell

1
.706**
.817**
.634**
.266
.635**
-.131
.377
.180
.723**
-.004

M 8.78
SD 1.49

2

3

4

.489*
.345 .561*
.286 .201
.448* .265
.178 -.281
.090 .364
-.011 .177
.387 .692**
.129 -.281

.372
.350
-.066
.383
.368
.575**
.220

9.75
3.49

99.85
6.85

7.75
.52

5

8

9

.273
.338 .142
*
.113 .473 -.178
.275 .164 .160 .146
.285 .407 -.130 .405
.204 .378 .344 .130

.184
.244

20.30
4.20

6

2.20
1.51

7

10

11

.045

-

4.70 7.70 12.00 1.74 2.85
1.03 4.45 1.92 .54 1.35

Note. WRMT_WID is the Word Identification subtest of the Woodcock Reading Mastery Test-Revised. WRMT_WA is the
Word Attack subtest of the Woodcock Reading Mastery Test-Revised. WRMT_RC is the Reading Comprehension subtest of
the Woodcock Reading Mastery Test-Revised. PPVT is the Peabody Picture Vocabulary Test- 4th Edition. CELF_S is the
Sentence Completion subtest of the Clinical Evaluation of Language Fundamentals-5th Edition. Coherence Processing
Measures are Homographs embedded in ambiguous sentences Part 1(Multiple meanings) and Part 2 (Detecting
inconsistencies), Anaphor Resolution, Story Sequencing. FP_GL is the Fountas and Pinnell Reading Assessment Grade Level.
FP_Retell is the Retell Narrative scores from the Fountas and Pinnell Benchmark Reading Assessment.
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Pearson's product-moment correlations were used to examine relationships on the posttest
measures as well. These analyses revealed several significant positive relationships that were not
significant on the pretests, a result that is more aligned with the expectations of the present study. As
evident in Table 9, there was a strong positive relationship between the WRMT-R Reading
Comprehension subtest and all four coherence processing measures, including Homographs
Embedded in Ambiguous Sentences Part 1 (r = .64, p < .01) and Part 2 (r = .62, p < .01), Anaphor
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Resolution (r = .63), p < .01), and Story Sequencing (r = .64, p < .01). The WRMT-R was a strong
predictor of performance on the four coherence measures designed by the principal investigator. In
addition, positive relationships were found among three of the four coherence processing measures.
Strong positive relationships were found between Part 1 and Part 2 of the Homographs Embedded in
Ambiguous Sentences measure (r = .61, p < .01) and on the CELF Understanding Paragraphs subtest
and Anaphor Resolution measure (r = .67, p < .01). Positive relationships were found between
Anaphor Resolution, Homographs Embedded in Ambiguous Sentences Part 1 (r = .51, p < .05) and
Part 2 (r = .50, p < .05). In the posttests but not the pretests, Retell Scores were positively correlated
with Anaphor Resolution measure (r = .47, p < .01). Like the pretests, strong positive relationships
were found between the two reading comprehension measures, WRMT-R and the Fountas and
Pinnell Benchmark Reading Assessment (r = .65, p < .01).
Table 9
Pearson correlations for standardized and non-standardized posttests
Measure (n=20)
1. WRMT_RC
2.
3.
4.
5.
6.
7.
8.

CELF_P
FP_GL
FP_Retell
Homographs Part 1
Homographs Part 2
Anaphor Resolution
Story Sequencing
M
SD

1
.434
.648**
-.169
.642**
.618**
.625**
.638**
7.72
.91

2

3

4

5

6

.446*
.174
.388
.274
.673**
.146
6.35
2.03

.161
.453*
.260
.532*
.347
2.10
.47

-.227
-.007
.468*
-.201
3.35
1.87

.607**
.507*
.355
3.65
2.30

.501*
.406
4.90
1.29

7

8

.271
11.90 11.65
2.99
2.03

Note. WRMT_RC is the Reading Comprehension subtest of the Woodcock Reading Mastery Test-Revised. CELF_P is
the Understanding Paragraphs subtest of the Clinical Evaluation of Language Fundamentals-5th Edition. FP_GL is the
Fountas and Pinnell Benchmark Reading Assessment Grade Level. FP_Retell is the Retell Narrative scores from the
Fountas and Pinnell Benchmark Reading Assessment. Coherence Processing Measures are Homographs embedded in
ambiguous sentences Part 1(multiple meanings) and Part 2 (Detecting inconsistencies), Anaphor Resolution, Story
Sequencing. ** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Qualitative Observations of Response to Instruction
For both of the schools that participated in the present study, the two greatest challenges for
administering the assessments and providing the intervention were finding a quiet space to work and
scheduling. Though attempts were made to find desk space in classrooms, many assessments were
administered in hallways that were intermittently noisy. In addition, scheduling was conducted with
the classroom teachers with the understanding that participants would not miss mandated therapies or
instruction time. It was because of scheduling difficulties that the delay from pretest to posttest was
greater than expected. This additional time and the lack of quiet space for instruction may have
interfered with the effectiveness of the intervention for the present study. Since students were
matched to form pairs before being assigned to treatment and control groups, members of pairs were
tested on the same schedule. Thus, the scheduling difficulties created no treatment bias. Pretests,
posttests and instructional sessions were designed to take approximately 30 minutes in order to
maximize participants’ attention to tasks. Though there was some distractibility noted, for the most
part participants were motivated by the materials, and stickers were offered as an additional motivator
as well. Control group participants were seen during indoor recess or classroom play centers. For
these sessions, students seemed to enjoy the choice of activities and games. At the end of each
session, students made requests for activities for the following session.
In reviewing participants’ responses during the assessments, some challenges with coherence
processing were revealed. For example, several of the students began their retell narratives using a
pronoun without providing a referent to tell the story. One student began his retell with, “They got a
letter from Max and Flo that they had horses…” Another student’s retell began, “she needed glasses
so she could see better…” In both of these examples, the participants did not name the main
character(s) throughout their retell of the stories they had read. In other retells, though names were
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used, referents were vague, and the narrative was difficult to follow without knowing the story. An
example of this was observed in a story about a boy who was worried about taking his stuffed animal
to a sleepover party. Knowing he would want it, the boy’s mother placed it in his backpack before he
left. The participant’s retell was simply, "First Jim did not want Mugsy, then, all the other people had
a toy and then Jim could not find Musgy and then he eventually found it at the end.” Interestingly,
this student made use of sequence words and he ordered events of the story but neglected to make a
connection to the context of the story; that it was about a sleepover party.
A different example of a coherence processing difficulty was observed in a student while he
was reading a text at the second-grade level (Level L). His reading was fluent and there were virtually
no miscues in his reading. The text read, “Golden Boy [a dog] put his nose to the floor sniffing. Then
he dove behind a chair.” The student pronounced the word, dove, as /duv/. After the assessment was
completed, the student was asked, “What’s dove?” and he responded that it’s like a bird. This student
failed to monitor his reading for meaning. It is difficult to determine whether the above-mentioned
errors were specific to students with autism or whether they were typical young children still
developing literacy skills.

Chapter 7: Discussion
Overview
The present study investigated a six-session instructional intervention designed to improve the
coherence processing and executive functioning of first and second graders with high functioning
autism and the instruction’s impact on reading comprehension and three reading behaviors, lookback, use of sequence words, and use-of-context. Research by Nation et al. (2006) describing patterns
of reading revealed that a high proportion of children with autism have reading comprehension
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difficulties despite adequate word reading abilities. In their discussion, Nation et al. note the need to
determine where comprehension processes are impaired in order to provide instruction to remediate
these deficits. The present study is a strength-based model of instruction that was intended to develop
thinking skills for these young academically and cognitively-able children with autism. The
participants for the present study were observed to make use of the visuals provided to cue their
thinking processes during lessons. The model provides an example showing teachers how to be
intentional in designing instruction that taps students’ strengths to foster growth in deficit areas.
Participants were pre-screened through a teacher interview (see Appendix B) and included if
teachers had concerns about students’ reading comprehension and/or retelling skills. Participants
were then matched by grade and word identification skills. Matched pairs were randomly assigned to
instruction or control groups in order to ensure that groups had similar word reading skills. It was
expected that the first and second graders with autism in the present study would exhibit word
reading skills beyond their comprehension levels. Just two of the twenty-five students recruited for
the present study were excluded because of poor word reading skills that were below grade level.
Two additional students were excluded due to strong comprehension skills. The remaining students
did not exhibit co-occurring language disabilities. Receptive vocabulary knowledge and
comprehension were found to be about average despite advanced word reading skills.
In the present study it was hypothesized that the detail-focused cognitive style, described by
Frith’s (2003) weak central coherence theory of autism, was a factor that interfered with reading
comprehension for these children. This detail-focused cognitive style is not considered to be a deficit
but an alternative information processing approach that has been shown to have advantages for
certain tasks (Happé, & Frith, 2006). The theory of context blindness, developed by Vermeulen
(2012), extends weak central coherence theory to emphasize context sensitivity problems that have
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been detected in individuals with autism. Vermeulen’s research has shown that people with autism
struggle with spontaneously adjusting to changes in the environment in order to comprehend a
specific situation. This lack of sensitivity to context, combined with a detail-focused cognitive style
was hypothesized to be an important hindrance to understanding narrative text in developing readers
with autism. It was expected that instruction that employed visuals to support executive functioning
and based on establishing text coherence would improve participants’ reading behaviors that
increased awareness of ambiguities in text and how to make use of context to understand what they
were reading. In the current study, a six-session instructional intervention taught students about
multiple meaning words and how to use strategies to form contextual connections among sentences in
order to construct meaning. The thinking questions used for each instructional session were aimed at
identifying where students should look when clarification was needed.
Kintsch’s model of reading comprehension that describes how good readers build meaning
provided a helpful lens for the instructional design of the present study. The relationship between
coherence processing and reading comprehension is made clear from this model. Good readers make
connections between propositions contained within the text as they read. Coherence processing of
interconnected concepts combine to form the textbase. Formation of the situation model requires
activation of relevant background knowledge combined with the student’s intentional construction of
meaning when reading a text. The instruction designed for this study included focusing participants’
attention on the need to make connections between propositions in the text in order to build
understanding. The first two lessons taught that words and sentences had multiple meanings and then
provided guidance in where to look to determine the meaning in specific instances. The third
instructional session introduced students to pronouns and provided strategies for how to look back in
the text to find the referent. Sequencing propositions in logical order was the focus of the fourth and
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fifth sessions, first to make sense in constructing the order of sentences and then to think about the
order of events to retell a story. Formation of a situation model was the focus of the last session
where students were cued to think beyond what was explicitly stated in the text by looking for clues
that are not obvious while reading a story. In sum, the instructional sessions were designed tap into
the cognitive strengths of participants by providing students with the whats (use of cohesive devices),
the whys (goal of reading is to construct meaning), and the hows (thinking strategies of where to look)
of reading for meaning.
Most research involving reading comprehension has focused on an older population, third
grade and above, not first and second graders as studied here. Reading instruction in elementary
school follows the premise that third to fourth grade is the year that children move from learning to
read to reading to learn. Typically developing readers become fluent by third grade and thus
comprehension of text becomes the cognitive focus of reading. Huemer and Mann (2010) examined
the differential profiles of decoding and comprehension skills in students with autism. The authors
observed high achievement on word reading tasks in all ASD groups. Most of the young participants
in the present study had word reading skills beyond their age and thus the instruction for this study
provided guidance in the construction of meaning. Adaptations were made to provide better access to
the complex task of understanding narrative text for these young children, including use of visuals to
support executive functioning.
Effects of Instruction on Reading Comprehension
In the present study, the instructional intervention group did not show evidence of
improvement in reading comprehension compared to the control group. For both groups, there was a
slight increase in reading comprehension scores from pretest to posttest on both the WRMT-R
Reading Comprehension subtest and the Fountas and Pinnell Benchmark Reading Assessment.
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The standardized reading comprehension assessment, WRMT-R, which was used to measure
participants improvement in comprehension, uses a cloze format with visual support for lower level
texts. The detail-focused cognitive style of students with autism described by Frith (2003) may have
been an advantage for their performance on the cloze format of this task and as such may have
inflated their ability to understand narrative text. Another potential advantage for the participants of
the present study is their more advanced decoding skill. Keenan, Bettjemann, and Olson (2008)
conducted a study that compared how decoding and oral comprehension skills differentially affect
performance on four standardized reading comprehension tests. The authors found that much of the
variance of the cloze format of the Woodcock Johnson Passage Comprehension Test (2001) was
accounted for by decoding skill. This was shown to be especially true for younger participants in the
Keenan et al. study whose ages ranged from 8 to 18 years. For the present study, a similar measure of
reading comprehension was used, the WRMT-R, and performance on this test may have been
confounded by the strong decoding skills of the participants of the present study. Some evidence for
this can be seen in Table 9 where the correlation between the cloze reading comprehension test and
word reading test is very high, r = .82, indicating that word reading skill contributed heavily to this
reading comprehension measure. A different standardized reading comprehension assessment that
depended less on decoding skill may have been more sensitive to comprehension changes resulting
from the intervention.
It is somewhat surprising that no main effect of grade was found on the WRMT-R reading
comprehension measure as was found in the Fountas and Pinnell Benchmark Reading assessment,
where second graders outperformed first graders. It would be expected that second graders would
achieve higher levels of comprehension than first graders, given adequate word reading ability and
vocabulary. The strong decoding skills of first and second graders in the present study may suggest an
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explanation for this finding. Though second graders scored higher than first graders on the WRMT-R
Word Identification and Word Attack pretests, differences between participants from each grade were
not significant (F=1.51, p=.235 and F=.653, p=.430). In contrast, the Fountas and Pinnell Benchmark
Reading Assessment scores reflected differences in performance between the grades as expected.
This measure proved to be more finely tuned to readers’ growth in comprehension over a relatively
short period of time. In the Keenan et al. (2008) study listening comprehension explained more
variance than decoding skill for the Qualitative Reading Inventory-3 (2001), a test with a similar
format to the Fountas and Pinnell Benchmark Reading Assessment. The Fountas and Pinnell
Benchmark Reading Assessment may have been a better indicator of comprehension than the
WRMT-R. However, in the Keenan et al. study correlations between the QRI and the WJPC (r = .45)
were lower than the correlations found between the WRMT-R and the Fountas and Pinnell
Benchmark Reading Assessment (r = .65) in the present study. Participants from both intervention
and control groups in the present study made little progress from pretest to posttest on the WRMT-R
and less than would be expected from the elapsed time of 4-5 months. The progress evidenced by
performance in the Fountas and Pinnell Benchmark Reading Assessment was more reflective of what
would be expected over time with regular reading instruction. Though a main effect of grade was
found as expected, no significant difference between the experimental groups was found.
Because of scheduling difficulties, the time between pretest and posttest was longer than
planned for the present study. The additional time may have interfered with participants’ retention of
what they learned from the instruction. Results showed that the intervention group did not surpass the
control group in overall comprehension on the reading comprehension posttests. Progress made in
reading comprehension in both groups could be explained by regular reading instruction over the
months of time spent in school. As suggested above, the comprehension measures used for the
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present study were inadequate in that factors unrelated to the intervention may have influenced
results.
Effects of Instruction on Retelling Skill
The retelling rubric used at pre- and posttest provided an assessment of whether the
instructional intervention improved the quality of participants’ retell narrative, that included the
following components of coherence processing: sequencing story events (beginning, middle, and end)
and references to character actions and setting. These components reflected the training that was
embedded in the lessons used for intervention. Results showed that the instructional intervention
group made significant improvement in the quality of retelling narratives compared with the control
group. It was apparent that both the six-session instructional intervention and students’ grade level
exerted an impact on the retelling ability of first and second graders with autism. The inclusion of
reference to characters actions and setting for the retelling rubric was considered an important
indicator of participants’ spontaneous use-of-context in recalling the story. A large effect size
favoring the intervention group was noted for first graders (d =2.28) compared to a medium positive
effect for second graders (d =.62).
Retelling skill is a focus of early childhood reading instruction and is considered an important
step towards fostering the ability to identify main ideas in narrative text. In defining his theory,
Vermeullen (2015) emphasizes that context blindness in autism can be viewed as a deficit in the use
of context to identify and evaluate meaning. In his article, he poses a challenge regarding the
implications of this for educators in understanding and teaching the use of context to individuals with
autism. The six-session instruction used in the present study sought to target this deficit through
training in understanding and using coherence devices. Nevertheless, in the present study,
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improvement was limited to retelling and did not appear to transfer to progress in overall reading
comprehension.
Effects of Instruction on Coherence Processing
The participants of the present study did not show significant improvement in performance on
the coherence processing measures after receiving the six-session instruction. The principal
investigator of the present study created the four coherence processing measures, Homographs
embedded in ambiguous sentences (Parts 1 and 2), Anaphor resolution, and Story sequencing based
on research from previous studies with older participants (Zipke et al., 2009; Jolliffe & Baron-Cohen,
1999; Norbury, 2005; O’Connor & Klein, 2004). In adapting these measures for the younger
population of the present study, certain factors revealed in the analysis may account for the lack of
significant results. For example, the Story Sequencing measure was based on a study by Jolliffe and
Baron-Cohen (2000) that used adult participants. A story sequencing task that required third and
fourth grade participants to place five sentences in order was used in a preliminary study by the
principal investigator. Sequencing of pictures rather than text was used as a coherence processing
measure for the first and second grade participants of the present study. That task proved to be
relatively easy for participants and a ceiling effect was found on the Story Sequencing measure. Since
participants for the present study had strong word reading skills, a text sequencing task using 3-4
sentences appropriate for first and second graders may have provided a better assessment of
participants’ ability to sequence events of a story.
There were indications of problems with the Homographs Embedded in Ambiguous Sentences
(Parts 1 and 2) coherence processing measure as well. For the preliminary study mentioned above, 24
ambiguous sentences were shown to a group of 30 second graders. Students were asked to circle the
picture that they thought best matched the sentence. Students were also asked to comment if they
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thought the illustrations were unclear. The 16 homographs used for the present study were drawn
from those where both meanings were readily identified by the second graders in the preliminary
study. However, the participants of the present study had difficulty identifying the two meanings of
the homographs initially. Presentation of the second part of this measure revealed that though a
second meaning was not identified initially, in some cases, participants were aware of a second
meaning. There are some possible explanations for participants’ difficulty with this task. It is possible
that students exhibited problems with cognitive flexibility, or the ability to switch one’s thinking
about different concepts within a specific situation. Context blindness as theorized by Vermeullen
(2012), may have interfered with participants’ ability to provide both meanings of the word. It is also
possible that the subordinate meaning of the homograph was part of the participants’ developing
vocabulary and thus not fully accessible for successful performance on this measure.
For Part 2 of this measure, detecting inconsistencies, some participants revealed some
confusion about the task, which was to identify whether the picture shown matched the contextproviding sentence presented. Some participants reported that the picture depicted the meaning of the
word, and the examiner needed to further clarify the task by redirecting the student to determine
whether the pictured meaning of the word represented its meaning in the sentence provided. This may
have confounded results as all of the pictures depicted one meaning of the word. Perhaps a foil (a
picture that did not depict either meaning) included for students to choose, may have eliminated this
confusion.
Data on participants’ use-of-context reading behavior was measured in two ways: (1) by
students’ reference to the context-providing sentences in Part 2 of the Homographs Embedded in
Ambiguous Sentences measure, and (2) by students’ identification of the main event in story titles for
the Story Sequencing coherence processing measure. The theory of context blindness, which was
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considered in developing the hypotheses of the present study, may provide some explanation for the
difficulties students had with this task. It appears that participants did not make use of contextproviding sentences, because their responses indicated that they derived their answers from the
pictures, not the text. However, the text was written to point to a specific meaning of the word. A
different presentation of this task may have eliminated this problem. Perhaps the text should have
been presented prior to viewing the picture, so that participants would not be influenced by the
picture when thinking of the word’s meaning. Problems with participants’ understanding of the
instructions for this measure may be an explanation for the lack of significance found in results. The
first two sessions of the intervention instructed students where to look for clues in the text to
determine meaning. It is apparent from the non-significant results of this measure, that these two
instructional sessions were not sufficient practice to improve participants’ performance on this
measure nor did the instruction improve the use-of-context reading behavior.
A main effect of grade was shown in the performance of participants on the Anaphor
Resolution measure. This measure was also shown to be significantly correlated with the standardized
coherence processing measure, the Understanding Spoken Paragraphs subtest of the CELF-5 and also
Fountas and Pinnell Benchmark Reading Assessment. But the instructional intervention did not
significantly impact participants’ performance on the posttests. Both experimental groups improved
from pretest to posttest on this measure. Anaphor resolution was the focus of only one of the six
instructional sessions, and it is apparent that this session was not sufficient to influence participants’
performance in the present study.
Effects of Instruction on Reading Behaviors
Data were taken for three reading behaviors for the present study: look-back, use of sequence
words and use-of-context. Improvement was noted for the intervention groups’ use of sequence
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words though results fell short of significance for second graders. However, first graders exhibited
significant improvement from pretest to posttest on the use of sequence words. Unlike the
intervention group, the control group’s use of sequence words did not change much from pretest to
posttest for both first and second graders. Instruction in the use of sequence words was included in
two of the six sessions. In addition, the visual materials used for instruction, sequencing stories and
using sequence words for retelling stories, were similar to those used for assessment, thus enhancing
the likelihood that this organizing skill would be more easily generalized to the posttest measures.
A floor effect was noted for the look-back reading behavior in both the pretest and posttest
coherence processing measures. The intervention did not impact this reading behavior despite the
emphasis placed on looking back into the text for situational information that was included in the
instructional sessions. Though look-back behavior was observed during the Fountas and Pinnell
Benchmark Reading Assessments, there was no significant difference in posttest performance
favoring the experimental group.
As mentioned above the use-of-context reading behavior was not impacted by intervention for
the coherence processing measures. However, the retelling rubric designed by the principal
investigator included identification of the setting and character, to assess the quality of participants’
retell narrative. Character and setting are important context-dependent features that contribute to
understanding of the story, and results indicated the intervention group outperformed the control
group on this measure.
Limitations and Future Research
It is clear from the results of this study that a larger scale study is needed to determine
whether instruction in coherence processing would benefit children with autism in their ability to
comprehend narrative text. The lack of statistical power for the present study is one potential reason
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for the lack of significant findings. Only a few statistically significant differences were found but that
does not mean differences might not exist and be detected given a larger sample. The lack of
participants from the general education population for comparison with participants with autism was
another limitation, especially considering the students with autism included in this study were
enrolled in inclusion classes alongside typically developing peers. Performance on the PPVT-4
showed that participants of the present study were within the average range of verbal ability and thus
considered academically able to learn alongside typically developing peers. A larger study that
included typically developing peers with matched word reading skills would be valuable to determine
whether instruction in coherence processing improved reading comprehension for both groups. The
focus of early reading instruction has been primarily on acquisition of word attack skills. Research on
reading comprehension for this young population is limited and thus deserves more attention in the
future.
Reading comprehension is a complex construct that is dependent on many foundational skills.
Another possible limitation of the present study was the choice of reading comprehension
assessments. Further research that uses other reading comprehension measures is needed to clarify the
results of the present study. As mentioned above, the cloze procedure used in the WRMT-R may have
been an advantage for participants with autism in this study, both due to their advanced word reading
skills and assumed detail-focused cognitive style. The Keenan et al. (2008) study showed notable
differences in how decoding skills and comprehension impacted performance on four reading
comprehension measures. In their study, variance in performance for the QRI was explained more by
oral comprehension than by decoding ability. For this standardized reading measure, comprehension
is measured in several ways including retelling, and response to literal and inferential questions.
Though the Fountas and Pinnell Benchmark Reading Assessment shares some characteristics to the
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QRI, it is not standardized. The QRI may have proven to be a better assessment than those used for
the present study as the QRI would allow for better generalization.
Retell-fluency assessment may be another possible indicator of reading comprehension. An
article by Roberts, Good, and Corcoran (2005) investigated the use of a retell-fluency measure as an
alternative to oral-reading fluency as an indicator of reading comprehension in young children. In this
study, retell-fluency was measured by counting the words children used to accurately recount a
passage read. Inaccurate or irrelevant information was not included in the total count. The authors
suggest that retell-fluency measures have the benefit of time implementation, are not biased by the
quality of questions written for comprehension tests, and provide information for targeting reading
instruction.
The design of the coherence processing measures that were adapted for this younger
population from previous research may be another limitation of the present study. Problems with
these measures included some confusion with the tasks, especially for the Homographs Embedded in
Ambiguous Sentences (Parts 1 and 2), and a ceiling effect for the Story Sequencing measure. In order
to recognize how students make use of context to understand narrative, more research is needed to
determine knowledge of ambiguous words for this population, using both homographs and anaphors.
Improvement is needed in the presentation of Parts 1 and 2 of the Homographs Embedded in
Ambiguous Sentences coherence processing measure that clarifies this task for these young learners.
The Story Sequencing measure was clearly too easy for these students and a sequencing task that
included text in addition to or instead of images would have provided more variance. The use of
sequence words appeared to be a good measure of an organizing reading behavior. However, the
look-back reading behavior was not an effective comprehension monitoring assessment and research
is needed to find a better tool for this important behavior. Though challenging to define and
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operationalize, a task that assessed the use-of-context reading behavior would be valuable for future
research. The retelling rubric used for this study provided some valuable information on the use of
context.
Scheduling and environment for testing was another limitation of the present study. Ideally,
instructional sessions and assessments would be conducted in a quiet, distraction-free environment.
This was not possible in the public schools where this study was conducted. Public schools in New
York City have very limited space. It was noted that there were virtually no consistently quiet places
for the examiners to work. This may have impacted performance on the assessment as well as
reception to instruction. It was hoped in preparation for the implementation of the present study that
the time from pretest to posttest would take about 4-6 weeks. The actual time from pretest to posttest
took about 4 months. A vacation that fell between instructional sessions also interfered with efficient
scheduling. This extended time may have diluted results for this study by interfering with
participants’ retention of training and extended time of classroom reading instruction and growth.
However, since participants were matched and randomly assigned to groups, the scheduling
difficulties did not impact the experimental groups differently and hence created no confounding with
treatment effects.
The six instructional sessions in coherence processing proved to be interesting and motivating
for participants. They appeared to enjoy the various tasks presented and so this was considered a
strength of the study. The visual materials used, including the images for depicting the two meanings
of homographs, the web used for the session on anaphors, and the color coding for the sequence
words were used purposefully by participants during instruction. The examiner sometimes needed to
direct participants to use the thinking questions that were introduced in the first session. The visual
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materials were not offered to participants, but may have provided valuable practice for supporting
understanding during independent reading periods in the classroom.
All of the instructional sessions included short texts that were visible to participants
throughout the presentations. Many participants asked to read the texts instead of the examiner, and
this was allowed and appeared to increase motivation to participate. One area thought to be a
weakness was the lack of opportunity for students to practice strategies taught with classroom leveled
texts at their independent reading levels. Texts containing examples that supported the focus of
instruction used to supplement each session may have resulted in better retention of skills and better
results. In the early grades, students’ retelling ability is an important foundational skill in the
development of reading comprehension. Future research should investigate the degree to which
additional practice with retelling fosters reading comprehension skill. In addition, the use of visuals
as tools to support students’ narratives in retelling a story should be investigated further in future
research.
The six-session instruction was provided to students in dyads rather than individually with the
intention that the instruction would include fostering academic conversation between students. One
on one instruction has several benefits. These include adjusting to individual needs, monitoring
progress, and providing feedback. However, there is also value in fostering dialog between students.
The latter was considered more important in the current study, based on results of an exploratory
study by Whalon and Hart (2010). They investigated reading instruction given to three students with
autism in inclusive settings, data were collected on how students responded to teacher strategies to
support comprehension. Though the students were of different ages, the authors cite common themes
across contexts, one of which was that the participants required supports to engage in literary
conversations with peers. The students in the Whalon and Hart study were similar to those of the

96
present study in that they exhibited strengths in decoding that surpassed their comprehension skills. In
their discussion, Whalon and Hart suggest that students with autism may need explicit instruction in
navigating talk in the classroom. Qualitative observations were made during the dyad instruction in
the present study. Participants were observed to cue each other during instruction using the visual
materials provided to support their conversation. Often, the students initiated taking turns with
reading and responding to the structured lessons of the intervention. In the present study, data were
collected for three reading behaviors during assessment but not for how pairs of students interacted
during instruction. Future research should monitor and record how students interact during instruction
and how much scaffolding is needed to support collaborative conversation in the construction of
meaning before, during, and after reading.
Since reading comprehension is known to be a complex construct, six sessions that each
focused on one aspect of coherence processing was apparently insufficient to impact performance. A
study by Roux et al. (2014), was designed to improve reading comprehension in students with highfunctioning autism. It yielded significant results for the intervention group. This study used an
instructional intervention of three 30-minute sessions per week over 16 weeks. The intervention
group received instruction in vocabulary, main idea identification, text structure, and anaphoric
relations that included some similarities to the instruction of the present study. In addition, the Roux
et al. study used retell of the text as a comprehension measure. The participants of this study received
forty-eight instructional sessions over a four-month period that provided sufficient practice to impact
performance for these participants. In contrast, our six-session instructional intervention was
apparently insufficient for students to internalize and retain the coherence strategies taught, especially
the use of a single session to teach each of the coherence strategies. Future research that investigates
the impact of coherence processing on reading comprehension should include multiple sessions
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targeting different aspects of coherence processing, including ambiguous vocabulary, anaphoric
relations, sequencing events, and the use of context to derive meaning.
Conclusions
Despite the limitations in the present study, the instructional intervention did improve the
quality of participants’ narrative retelling of a text read independently. This was especially true for
first graders, indicating that instruction in coherence processing could benefit young students with
strong word reading skills. In addition, the intervention appeared to improve participants’ use of
sequence words, an organizational reading behavior, though results were not significant for second
graders. A larger sample may have yielded better results. Executive function has been found to be an
area of deficit in individuals with autism, and improvement in this area has been shown to support
other areas of cognition including coherence processing (Hala et al., 2007). It remains to be
determined whether instruction in the ambiguous nature of text, scaffolding efforts of students to
think flexibly, and taking into account situational information, has potential to improve reading
comprehension in students with autism. The present study’s use of dyads for instruction has
implications for teaching children with autism who need support in learning how to think to
comprehend and how to communicate that understanding to others. Instruction that includes
reinforcement of executive function using visual materials has the potential to guide students with
autism towards the construction of meaning with peers. Further research is needed to support the
education of these able students, to improve their comprehension and to provide training in how to
derive meaning from context.
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Appendix A
THE CITY UNIVERSITY OF NEW YORK
CUNY Graduate Center
Department of Educational Psychology
PARENTAL PERMISSION FOR CHILD WITH AUTISM TO PARTICIPATE IN A RESEARCH STUDY
Title of Research Study:

Reading comprehension instruction for young students with high
functioning autism: Forming contextual connections

Principal Investigator:

Karen S. Engel, Ms.Ed., MPhil
Graduate Student, ABD

Faculty Advisor:

Linnea Ehri, PhD.
Distinguished Professor

Research Sponsor:

Recipient of CUNY Graduate Center Dissertation Year Fellowship

Your child is selected as a possible participant in this research study. This study seeks to develop
effective reading instruction that targets the specific reading challenges of young students with
high functioning autism.
Purpose:
The purpose of this research study is to investigate whether students with high functioning
autism will benefit from instruction that focuses on developing students’ use of strategies to
improve their reading comprehension of stories they read. Instruction will direct students to look
back in the text when they need clarification. In addition, instruction will provide students with
concrete steps to employ in order to understand stories. This instruction will include directing
students towards the context of an event and how meanings of words and sentences can change
in different situations.
Procedures:
If you agree to allow your child to participate in this research study, we will ask you to do the
following:
•
Approximately twenty-four 1st and 2nd grade students with high functioning autism are
expected to participate in this study. Each child will participate in four short pretests of word
reading ability and receptive language expected to take one session of approximately 30 minutes.
For two more 30 minute sessions, your child will be pretested for reading comprehension using
six different tests. These sessions will be audiotaped and responses transcribed at a later time
for scoring purposes. Once transcribed, audiotapes will be erased. After initial testing, students
will be assigned either to the intervention group or control group.
•
The intervention group will receive six 30 minute instructional sessions in pairs designed
to support students’ reading comprehension.
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•
Students in the control group will be supported in play-based activities in groups of four over
three 30 minute sessions to experience successful social interactions with peers.
•
Posttests using the same measures as the six pretests will be administered to students
after completion of intervention or control group activities in two sessions of 30 minutes each.
Students in the control group will have the opportunity to receive the same comprehension
instruction over six sessions after completion of the posttests at parent’s request (see below).
•
Each session will take place at either, your child’s school, or the Educational Psychology
Lab at CUNY Graduate Center. Classroom teachers will be consulted for appropriate times to
schedule sessions so students will not miss academic instruction. In addition, classroom teachers
will be given a pre-screening form that provides information about your child’s word reading
skills and reading comprehension ability.
Time Commitment:
Your child’s participation in this research study is expected to last for a total of nine (Control
group) to eleven sessions (Intervention group) of 30 minutes each over the course of five to six
weeks. Students assigned to the Control group will receive the instructional intervention after
completion of the posttests at parent’s request (see below). This will be arranged with the
classroom teacher and so Control group students will have an additional time commitment of six
30 minute sessions.
Potential Risks or Discomforts:
•
This research study is considered to be of minimal risk. Classroom teachers will be
consulted as to scheduling sessions in order to minimize loss of scheduled classroom activities,
and potential discomfort of students. In addition, your child’s consent will be requested at initial
interaction and oral assent at each session. At any time, if your child expresses reluctance to
participate or teacher reports a risk for removing the child at that scheduled time, the session
will be rescheduled to a mutually agreed upon time.
Potential Benefits:
•
The reading instruction developed for the present study may benefit your child by
targeting the specific reading challenges encountered by many students with high functioning
autism. This reading instruction is designed to support students’ development of reading habits
that foster understanding of narrative texts. The control group in this study will receive the same
intervention after completion of the posttests.
•
The potential benefits of this research is in the development of reading instruction that
directly targets the particular needs of students with high functioning autism. Many of these
students have been shown to have strengths in learning to read, but may have comprehension
challenges that are not addressed by traditional reading instruction.
Payment for Participation:
For your child’s participation in this study, your child will receive a $10 gift card to Barnes and
Noble after their completion of sessions.
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Confidentiality:
The information obtained from your child will be collected via aural tasks and reading grade level
texts that will be audio taped for later transcription. We will protect your child’s confidentiality
by ensuring that the collected records will be accessible to Ms. Engel and her advisor, Dr. Ehri.
Ms. Engel will protect your child’s confidentiality by assigning a numeric code to the data
collected. The name of your child and the code assigned will be kept in a location separate from
the data in a locked cabinet accessible to Dr Ehri. The encoded collected information will be
stored on a private password protected computer and the encoded paper materials will be stored
in a locked file cabinet accessible to Ms. Engel.
The research team, authorized CUNY staff, and government agencies that oversee this type of
research may have access to research data and records in order to monitor the research.
Research records provided to authorized, non-CUNY individuals will not contain identifiable
information about your child. Publications and/or presentations that result from this study will
not identify your child by name.
Participants’ Rights:
•
Your child’s participation in this research study is entirely voluntary. If you decide not to
allow your child to participate, there will be no penalty to you, and you or your child will not lose
any benefits to which you are otherwise entitled.
•
You can decide to withdraw your permission and stop your child from participating in the
research at any time, without any penalty.
Questions, Comments or Concerns:
If you have any questions, comments or concerns about the research, you can talk to the
researcher: Karen S. Engel, kengel@gradcenter.cuny.edu
If you have questions about your child’s rights as a research participant, or you have comments
or concerns that you would like to discuss with someone other than the researchers, please call
the CUNY Research Compliance Administrator at 646-664-8918 or email HRPP@cuny.edu.
Alternately, you can write to:
CUNY Office of the Vice Chancellor for Research
Attn: Research Compliance Administrator
205 East 42nd Street
New York, NY 10017
Signature of Parent(s) or Legal Guardian:
If you give permission for your child to participate in this research study, please sign and date
below. You will be given a copy of this form to keep.
________________________

____________________________________

_____________

Printed Name of Subject’s Legal Guardian

Signature of Subject’s Legal Guardian

Date Signed

If you consent to allowing CUNY Graduate Center to collect your student’s data, including
requesting information from your child’s classroom teacher using the pre-screening form,
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audiotaping the sessions according to the procedure described above, please sign below and
return the consent form to the researcher by mail using the self-addressed envelope included.
__________________________

________________________

____ _______________________________

Printed Name of the Child-subject

Printed Name of Subject’s Legal Guardian

Signature of Subject’s Legal Guardian

_____________
Date Signed

Please check your responses:

_____ My child has been diagnosed with an autism spectrum disorder (ASD).
_____ I request that my child receive the reading comprehension instruction described above
after completion of posttests if s/he is assigned to the Control group for this research study.
Signature of Individual Obtaining Parental Permission
Karen S. Engel
_________________

_________________________________________________

Printed Name of Individual Obtaining
Parental Permission

Signature of Individual Obtaining Parental Permission

Date Signed
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Pre-screening Teacher Interview: Reading Achievement
Date: ____________
Students Name: ___________________
ELL: Y/N

Grade: ____

DOB: _______

Receiving ESL services: Y/N

Independent Reading Level: _____

Instructional Reading Level: _____

Is word decoding an area of concern for this student? (circle one)

Yes

No

Is fluency an area of concern for this student? (circle one)

Yes

No

Is reading comprehension an area of concern for this student? (circle one)

Yes

No

Please indicate student’s reading achievement level as of date above. (circle 1-5 for each skill)
!

Far$below$

Below$

At$

Above$

Far$above$

Literacy!Skills!

Grade$

Grade$

Grade$

Grade$

Grade$

level$

level$

level$

level$

level$

(1)!

(2)!

(3)!

(4)!

(5)!

Word$attack:$Student’s$ability$

!

!

!

!

!

to$identify$words.$$

1!

2!

3!

4!

5!

Retelling$skill:$Student’s$ability$

!

!

!

!

!

to$retell$a$narrative$story$of$

1$

2$

3$

4$

5$

Comprehension:$Student’s$

!

!

!

!

!

ability$to$respond$to$questions$

1$

2$

3$

4$

5$

text$read$independently.$

after$reading.$
$
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THE CITY UNIVERSITY OF NEW YORK
CUNY Graduate Center
Department of Educational Psychology
CHILD ASSENT (AGES 6-8) TO PARTICIPATE IN A RESEARCH STUDY
Title of Research Study:
contextual connections

Reading comprehension instruction for young students: Forming

Principal Investigator:

Karen S. Engel, Ms.Ed., MPhil
Graduate Student, ABD

1. My name is Ms. Engel.
2. I am asking you to take part in a research study because I am trying to learn more about how
to teach children to better understand the books they read.
3. If you agree to be in this study I will ask you to do different kinds of reading and listening
activities for the next few weeks.
4. The activites are expected to be interesting to you and will help you understand the books
you read.
5. Your parents have given their permission for you to take part in this study. But even if your
parents say “yes” you can still decide not to do this.
6. If you don’t want to be in this study, you don’t have to participate. Remember, being in this
study is up to you and no one will be upset if you don’t want to participate or even if you
change your mind later and want to stop.
8. You can ask any questions that you have about the study. If you think of a question later, you
can ask me next time.
9. Signing your name at the bottom means that you agree to be in this study. You and your
parents will be given a copy of this form after you have signed it.
If you want to participate in this research, you can write your name or draw an X on the line
below:
_____________________________________________________
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Fountas and Pinnell Benchmark Reading Assessment: Comprehension Rubric Level H
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Retelling Rubric for Fountas and Pinnell Benchmark Reading Assessment

Retell- response to “Talk about what happened in this story.”
1a. Does retell have a –beginning? (1,0)
1b. Does retell have a –middle? (1,0)
1c. Does retell have a –end? (1,0)
3. Does student name the main character(s)? (1,0)
4. Does student identify the setting of the story? (1,0)
5. Were literal questions needed to complete retell? (No=1, Yes=0)
6. Does student’s retell contain incorrect information? (Yes= -1; No= 0)
Retell Total Score

Independent
Reading
Level __
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Reading Behaviors Data Collection Sheet
Subject: _______________
Date: ___________________
Pretest or Posttest
(circle one)
Use notes during administration and from transcription of audio:
1. Number of times subject stopped to look back/reread and/or asked examiner to reread.
a. F & P Benchmark reading comprehension assessment:
During reading narrative text
______
b. Homographs embedded in ambiguous sentences (part 2): Coherence processing
During assessment
c. Anaphor Resolution: Coherence processing
During assessment

______
______

2. Number of Sequence words used (e.g. first, next, then, last, finally).
a. F & P Benchmark reading comprehension assessment: Retelling,Responses to questions.
To retell
______
b. Story Sequencing: Coherence processing
To tell the story

______

3. Subject used context/ situational information
a. F & P Benchmark reading comprehension assessment: Retelling Rubric (see Appendix C)
b. Homographs embedded in ambiguous sentences (part 2): Coherence processing
-Refers to clue in context-providing sentence
During assessment

______

c. Story Sequencing: Coherence processing
-Describes main event
In story titles

______
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Coherence processing measure. Homographs Embedded in Ambiguous Sentences
Script: Part 1- I am going to show you a sentence with a word underlined. I will read the sentence
aloud. Then I will ask you to say or draw a picture to show as many meanings you know for the
underlined word. Let’s begin with a practice sentence. [shows the example sentence]
Emily dropped the clip. I will say as many meanings as I know for clip. Let’s see, I know about a
paper clip. Let me think of another meaning for clip. It could also mean a hair clip. Do you see there
are two meanings for the word clip? Now I’ll say another sentence that goes with the first sentence.
Emily dropped the clip. Her papers got all mixed up. [shows picture of hair clip]. Does this picture
match the word clip in this sentence? No. That’s a hair clip. It doesn’t hold papers together.
After the example, the examiner will use the following script for the next 8 sentences.
Now let’s begin. Here is sentence (1-8). [Reads sentence]. Tell me as many meanings you know for
[the word]. You can also draw a picture of [the word] if you want.
[Students will be provided with 3x5 inch index cards to draw their answers if they want.]
NOTE: If the student says only one meaning, the examiner says: Do you know any other meanings
for [the word]? If the drawing is unclear, the examiner says: Tell me about the picture you drew.
Part 2- Now I’ll say another sentence that goes with the first. [Reads both sentences] [shows picture]
Does this picture match [the word] in this sentence? Explain why you chose that answer. Examiner
records student’s response.
Pretest
Example (Part 1): Emily dropped the clip.

Example (Part 2): Her papers got all mixed up.

1. Sandy picked up the bow.

She spotted the target.

2. Hannah found a bat in the closet.

She jumped back in surprise.

3. The man showed Peter the pen.

Peter closed and locked it.

4. The man held a pipe.

He connected it under the sink.

5. The cold made Barry feel terrible.

He just couldn’t stop sneezing.

6. The people looked up at the star.

It was shining so brightly.

7. The school was very big.

There were so many fish!

8. The glasses fell on the floor and broke.

She had to clean up the big mess.
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Posttest
Example: Emily dropped the clip.

Example (Part 2): Her papers got all mixed up.

1. His dad hated the jam.

He was going to be late for work.

2. Jessica thought the ball was fun.

She loved all kinds of sports.

3. Mrs. Smith showed the girl the letter.

The girl opened it to see who it was from.

4. Tom accidentally broke one of his nails.

He threw it in the garbage.

5. The fans were so noisy!

They couldn’t hear the score of the game.

6. The boy had caught a nasty little bug.

He went to lay down in bed.

7. Brian picked up the mouse.

He couldn’t wait to start his game.

8. Briana looked for the band.

She needed to tie her things together.
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Coherence processing measure. Anaphor Resolution
Script: “Sometimes in a story there are short ways of saying things. Sometimes a person called Robert
is called Rob for short. There are other shortcut ways to refer to a person or thing. We say he or she,
his or her, we, they and them. I will read a short story to you two times. First, I will read the story
without stopping. Then I will read it again. For each shortcut word that is underlined, I will stop and
ask you to tell me the name that the shortcut word stands for. Follow along as I read.” At the second
reading, the examiner will stop at the end of each sentence containing an underlined word and
ask, “Who/What is/are ____?”
Pretest Passages:
1. John loved to fish with his friends, David and Larry. The weather was beautiful, so he decided to
go fishing. He called his friends and got out his fishing rod. His father gave it to him for his
birthday. He walked to the shore excited to meet his friends, thinking about catching fish. But the
fish just would not bite that day. David looked at his watch. He sighed, “I have to go home now.”
All day John and Larry waited and waited, but still no fish. They were hungry and thirsty. It was
getting late. But even as the sun went down, they did not move. It was dark when John got home.
He called his friend. “We should have left with you.” he said. David laughed, “We can go fishing
again. We will catch them tomorrow.”
2. One day Kim and Susie went to the mall with their mom. First, they visited a shoe store. Kim
tried on different shoes, but didn’t like them. Her mom saw a pair that she thought Kim would
like. She asked Susie to go and get the sales woman. When Kim tried them on, she smiled. “They
are great,” she said. Susie asked to go to toy store and her mom said okay. Mom bought her a
game and a soccer ball for her sister. Susie was so happy and told her mom she loved it! Mom
soon got tired. We need to go home now, but the girls wanted to look in more stores. They tried
to convince their mom but she had decided. They carried their packages and walked to the car.
They put them in the trunk and went home.
Posttest Passages:
3. Gail walked over to her best friend Kathy’s home. They were playing a game together when they
started to fight. Gail said her turn was skipped. She wanted to start over. The game pieces fell on
the floor. Kathy turned her back on her friend. “Pick them up!” Kathy shouted. “No. I’m
leaving!” Gail shouted back. She slammed the front door shut as she left. After a few minutes,
Kathy was sorry for what she had said. She ran out the front door and headed toward her friend’s
home. Gail was already on her way back. “I am sorry,” she said. Kathy smiled at her and they
walked back down the street together. When they got back to Kathy’s home, they saw the game
on the floor. The two friends picked it up and started to play again. “We are friends again,” Gail
laughed.
4. Gus went with his dad to the barbershop every month. He loved going to get his hair cut. It wasn’t
like other barbershops. It was special because they did not go just to get their hair cut. At this
barbershop they could hear great songs. They sounded great because the barber was once a very
good singer. In his younger days, he sang in places all over the country. Now he sings only in his
shop. His customers like to ask for favorite songs. He lets them choose when it is their turn. Gus
looked forward to going with his dad. “It makes haircuts more fun!” Gus told him. So every time
they needed a haircut that is where they went.
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Coherence-processing measure. Story Sequencing Pretest
Script: I am going to show you pictures that tell a story. I want you to place the pictures in the correct
order and then tell me the story. Here is an example. [Examiner shows 4 pictures out of order.]

Example: I will place the pictures in order. Then I will say a title for the story. [Examiner places the
pictures in sequence in a row] Here is the story. The boy starts building a road. The boy adds
more pieces to his road. The boy adds road signs. The boy plays with his cars and trucks on
the road. My title for this story is A boy builds a road. Now it is your turn.
[The examiner hands the first set of pictures to the student] Place these pictures in the correct order.
[Waits for the student to complete the sequence.] Now tell me the story. [Waits for student to tell
story] What is your title for this story? [Records student’s title]
1.
4.

5.
2.

3.

6.

7.
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Coherence-processing assessment. Story Sequencing Posttest
Script: Same script and example used for Story Sequencing Pretest
1.

2.

3.

4.

5.

6.

7.
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Session 1: Ambiguous words and sentences
Script
When you read a story, it is important to think while you are reading so
you can understand. I am going to teach you some thinking questions to
help you understand the stories you read.
First, ask yourself, ‘Where is the story happening?’ Think about the place
of the story.”
Then, ask yourself, ‘What is the character doing?” in the story.
While you are reading you may need to figure out something. Your
teacher may ask you a question. So you have to think and decide, ‘What
makes sense?’ These steps will help you understand the stories you read.
You can use these thinking questions to figure out your answers. Any
questions? [students respond] Let’s begin.
Here are some words that have two different meanings. Let’s see if you
know more than one meaning for these words. [students respond]
NOTE: If students respond with two meanings, show pictures to support
descriptions. If students only know one meaning, show the picture that
supports and then say: Here is another meaning for [word]. [Word] can
mean [first meaning] or [second meaning].
If students do not know any meaning for the word, show both pictures
that depict meaning and say: [Word] can mean [first meaning] or [second
meaning].
Now I’m going to read you some sentences that have more than one
meaning. You can use the thinking questions to help you figure out the
two meanings of these sentences. Let me show you how you can figure
out the meanings of these sentences.
[Read sentence 1] These pictures show the two meanings of the sentence.
I know the word cold has two possible meanings. Let me think, where is
Barry in this picture? I’m not sure, but I see he is sneezing. He has a cold
in this picture and he looks like he feels terrible. In this picture, Barry
looks like he is outside. I think cold means the temperature in this picture.
Okay, now I’m going to read a sentence. The clues in this sentence will
tell me which picture matches. [Read sentence 1a] It says, Barry is
shivering. I think that is the clue. This picture makes sense [point to
picture]. Now I will read a different sentence. [Read sentence 1b] The
clue is different here. I think this picture matches this sentence now.
Does that make sense? [students respond]
Now it is your turn to decide on how the pictures match the sentences.
Here is the next sentence with two pictures. [Read sentence 2] Tell me
how they show the two meanings of the sentence. [students respond]*
Now I’m going to read a sentence that goes with the first sentence. The
clues in this sentence will tell you which picture matches. [Read sentence

Materials
Visual- Where is this
story happening?

Visual- What is the
character doing?
Visual- Decide What
makes sense?

Visual- Word cards
of homographs (used
for Sessions 1&2)cold, school, glasses,
bat, straw, bow,
wave, deck, star,
bank, speaker, trunk.
Pictures that depict
the two meanings of
words.
Point to Visuals of
Thinking questions.
Visual-Sentence 1
with both pictures.

Context sentence 1a.
Context sentence 1b.
Visual-Sentence 2
with both pictures.
Context sentence 2a.
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2a] Talk to each other to find the clues that tell you which picture
matches. [students respond] Here is another sentence. [Read sentence 2b]
Talk to each other to find the clues that tell you which picture matches.
[students respond] *
Here is the next sentence with two pictures. [Read sentence 3] Tell me
how they show the two meanings of the sentence. [students respond]
Now I’m going to read a sentence that goes with the first sentence. The
clues in this sentence will tell you which picture matches. [Read sentence
3a] Talk to each other to find the clues that tell you which picture
matches. [students respond] * Here is another sentence. [Read sentence
3b] Talk to each other to find the clues that tell you which picture
matches. [students respond]*
The next few sentences are a little different. The clues are not just from a
word with two meanings. The whole sentence has two possible meanings.
[Read sentence 4] Tell me how these pictures show the two meanings of
the sentence. [students respond] *Now I’m going to read a sentence that
goes with the first sentence. The clues in this sentence will tell you which
picture matches. [Read sentence 4a] Talk to each other to find the clues
that tell you which picture matches. [students respond] Here is another
sentence. [Read sentence 4b] Talk to each other to find the clues that tell
you which picture matches. [students respond] *
Here is the next sentence with two pictures. [Read sentence 5] Tell me
how they show the two meanings of the sentence. [students respond]
Now I’m going to read a sentence that goes with the first sentence. The
clues in this sentence will tell you which picture matches. [Read sentence
5a] Talk to each other to find the clues that tell you which picture
matches. [students respond]*. Here is another sentence. [Read sentence
5b] Talk to each other to find the clues that tell you which picture
matches. [students respond] *
Here is the next sentence with two pictures. [Read sentence 6] Tell me
how they show the two meanings of the sentence. [students respond]
Now I’m going to read a sentence that goes with the first sentence. The
clues in this sentence will tell you which picture matches. [Read sentence
6a] Talk to each other to find the clues that tell you which picture
matches. [students respond]* Here is another sentence. [Read sentence
6b] Talk to each other to find the clues that tell you which picture
matches. [students respond] *

Context sentence 2b.

Visual-Sentence 3
with both pictures.
Context sentence 3a.
Context sentence 3b.
Visual-Sentence 4
with both pictures.
Context sentence 4a.
Context sentence 4b.
Visual-Sentence 5
with both pictures.
Context sentence 5a.
Context sentence 5b.
Visual-Sentence 6
with both pictures.
Context sentence 6a.
Context sentence 6b.

*NOTE: If students have difficulty, point or prompt them to use the thinking questions to help them
find the clues.
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1.

2.

3.

4.

Sentences used for instruction
The cold made Barry feel terrible.
a. He just couldn’t stop shivering.
b. He just couldn’t stop sneezing.
The school was very big.
a. There were so many fish!
b. There were so many students!
The glasses fell on the floor and broke.
a. Sandy picked them up to fix them.
b. Sandy had to clean up the big mess.
The chicken was ready to eat.
a. He smiled because it smelled so delicious.
b. The farmer went to do his morning chores.

5. They talked about the problem with the teacher.

a. The students did not understand what to do.
b. John’s parents were concerned about his report card.
6. “How long will my subway sandwich be?” he asked.
a. The man was very hungry.
b. The man was in a hurry to get to work.

Pictures
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Session 2: Detecting Inconsistencies using Homographs
Script
Let’s review the thinking questions. Remember, it is important to
think when you read to figure out the meaning of a story. Last time
we met, I showed you some words and sentences with two
meanings. We used the thinking questions to figure out which
pictures matched the different meanings of the sentences.
Sometimes when we read, things don’t make sense. When that
happens, it is important to stop and look for the clues to find out
what is wrong. The thinking questions we used in the last lesson
can help to figure out the story’s meaning. Let me show you what I
mean.
[Read sentence 1a] Where is Peter? I think Peter must be outside
playing, he is swinging a … baseball bat. I don’t think he would
swing an animal bat. That doesn’t make sense.
[Reads sentence 1b.] The clues are different for this sentence. Peter
is running away from a bat. I think he would probably run away
from an animal bat. That makes sense. Now it is your turn to see if
the pictures make sense. Use the thinking questions to help you
decide if the picture matches the sentence.
[Read sentence 2a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 2b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what she is doing.
[Read sentence 3a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 3b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond See how the
meaning of the word can change depending on where the character
is and what she is doing.
[Read sentence 4a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *

Materials
Visuals-Thinking questions

Visual- Sentence 1a with
picture 1.
Note: Picture does not
match
Point to picture 1
Show picture 2 (as needed to
clarify)

Visual- Sentence 2a with
picture 1.
Note: Picture does not
match
Show picture 2 (as needed to
clarify)

Sentence 3a with picture 1.
Note: Picture does match
Show picture 2 (as needed to
clarify)

Sentence 4a with picture 1.
Note: Picture does match
Show picture 2 (as needed to
clarify)
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[Reads sentence 4b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what he is doing.
[Read sentence 5a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 5b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what he is doing.
[Read 6 sentence a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 6b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what he is doing.
[Read sentence 7a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 7b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what he is doing.
[Read sentence 8a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the
meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 8b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what she is doing.
[Read sentence 9a.] Does the picture match? Before you decide on
the meaning, use the thinking questions to help you. Talk to each
other to discuss the clues in the sentence that show you the

Sentence 5a with picture 1.
Note: Picture does not
match
Show picture 2 (as needed to
clarify)

Sentence 6a with picture 1.
Note: Picture does not
match
Show picture 2 (as needed to
clarify)

Sentence 7a with picture 1.
Note: Picture does match
Show picture 2 (as needed to
clarify)

Sentence 8a with picture 1.
Note: Picture does match
Show picture 2 (as needed to
clarify)

Sentence 9a with picture 1.
Note: Picture does match
Show picture 2 (as needed to
clarify
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meaning of the word. [Students discuss and respond] Explain why
you think that. *
[Reads sentence 9b.] The clues are different for this sentence. Does
the picture match now? [Students discuss and respond] See how
the meaning of the word can change depending on where the
character is and what he is doing.
*NOTE: If students have difficulty, say:
Imagine the character doing what the sentence says for both meanings of the word, then decide.
Which one makes sense?
Sentences used for instruction
1. a. Peter swung the bat.
b. Peter ran away from the bat.
2. a. Judy sat in the straw.
b. Judy sipped the straw.
3

a. Julie aimed the bow.
b. Julie wore the bow.
4. a. David returned the wave.
b. David surfed the wave.
5. a. Tom scrubbed the deck.
b. Tom shuffled the deck.
6. a. Brian greeted the star.
b. Brian marked the star.
7. a. Bob fished at the bank.
b. Bob stole from the bank.
8. a. Janet looked up at the speaker.
b. Janet connected the speaker.
9. a. Will opened the trunk.
b. Will pet the trunk.

Pictures shown
first

Pictures shown
second
(as needed)
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Session 3: Anaphor Resolution: People and objects
Script
Let’s review the thinking questions. Remember, it is important to
think when you read to figure out the meaning of a story. Last time
we met, we used the thinking questions to figure out which pictures
matched the different meanings of the sentences. Today we are
going to use the thinking questions to see how sentences in a story
connect to each other.
In stories we read, sometimes the author uses different names to talk
about a character. Readers need to figure out all the possible names
of a character. I’ll give you an example. What name do you call
your mother?” [Students respond.] Yes, and your mom also has
other names. My mom’s name is Ruth. What other names does your
mom have? [students respond] (e.g. proper names, wife, sister,
friend).
Sometimes people use something called pronouns to talk about a
person, like he or she, we or they, his or her. When you see a
pronoun used in a story, you can use the thinking questions to help
you figure out who the story is talking about.
Stop and look back for clues in the sentences to figure it out.
Here is the first story. I will show you how I figure out who the
pronoun is talking about. [read passage 1] Let’s think about who he
could be in this story. [write he on blank paper] Who could he be?
[students respond- add student responses to web- prompt for Fred,
his father, Bill] Let’s go back and use the thinking questions to help
understand who he [point to text] is. Where is Fred? [He’s home
with his father.] What is he doing? [He’s waking up to go to school.]
Who jumped out of bed? [It must be Fred.] Then it says, Bill ran up
to his friend. Who is that? [It must be Fred. Fred was going to walk
with his friend Bill to school.]
When you see a pronoun used in a story, you can use the thinking
questions to help you figure out who the story is talking about. Look
for clues in the sentences to figure it out. Here is the next passage.
[read passage 2] I will read this again and stop at the word, they.
[read passage 2 up to sentence with they] Now talk to each other to
decide who is they in the story. [students respond]*
Sometimes objects and places have more than one name also. The
pronouns they and them can sometimes refer to objects, not just
characters. You can look for clues in the sentences to figure out
whether the pronoun is talking about a “thing” or a “person”. Here is
the next passage. [read passage 3- point to they] Do you think they
refers to objects or characters here? [students respond] * [read
sentence with cousin] Now talk to each other to decide who is her

Materials
Visuals-Thinking questions

Create “web” with student
with picture of mom in the
center. Add names to the
web as students give
different names for “mom.”
Visuals-People pronouns
(Note: add pronouns, she &
her, to the web)

Visual- Text for Passage 1
Create “web” with [he]
Visuals-People pronouns

Visual- Text for Passage 2
Visuals-People pronouns

Visuals-Thing pronouns
Visual- Text for Passage 3
Visuals-People pronouns
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cousin in the story. [students respond]* [read sentence with it] Now
tell me what is it? [students respond]*

Visuals-Thing pronouns

Here is the next passage. [read passage 4] Now talk to each other to Visual- Text for Passage 4
decide who or what is “them” in the story. Let’s see Sam and Derek Visuals-Thing pronouns
Visuals-People pronouns
are building with blocks. I know them can mean people or things,
Did Fred knock down his friends or blocks? [students respond]*
[read sentence with they] Now tell me who or what is they in the
story? [students respond]* [read sentence with building] Now tell
me what does “building” refer to? [students respond]*
Here is the next passage. [read passage 5] Now talk to each other to Visual- Text for Passage 5
Visuals-Thing pronouns
decide who is his sister in the story. [students respond]* [read
Visuals-People pronouns
sentence with it] Now tell me what does it refer to? [students
respond]* [read sentence with they] Tell me who or what are they?
[students respond]*
Here is the next passage. [read passage 6] Now talk to each other to Visual- Text for Passage 6
Visuals-Thing pronouns
decide who is she in the story. [students respond]* [read sentence
Visuals-People pronouns
with they] Now talk to each other to decide who or what are they in
the story. [students respond]* [read sentence with friends] Now tell
me who are the two friends? [students respond]*
*NOTE: Instructor rereads passages as needed. If the students successfully identify the pronouns
and anaphors, the instructor will ask: How did you know that?
If not, the instructor will say: Look back in the story to see who [pronoun] could be. Try saying
[noun] in the sentence. [students respond] Does that make sense?
1.
2.
3.
4.
5.

Passages used for instruction:
Fred wanted to wake up early to get to school, but he forgot to set his clock. His father woke
him up. He jumped out of bed when he realized he had overslept. Then he ran out of the door.
Bill ran up to his friend to walk to school.
Daniel, Brett, and their mom went out to the farmer’s market on a beautiful sunny day. The
boys were shopping for plants for their garden. They chose three plants to take home.
Beth and Brandon went to the park to play ball. They were practicing for a game. Beth threw
the ball far to her cousin. Brandon jumped up but was not able to catch it. “Oh well,” he said,
“maybe next time.”
Fred, Sam, and Derek loved to build with blocks. One day Sam and Derek made a tower that
was very tall. Fred ran over to look but knocked them down. They remade the building
together.
Jack, Jill and their family live in a cold place where there is snow and ice almost all year. Jack
and his sister loved the cold, but their family does not like it. It is too cold for them. They
were always complaining about the cold.
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6. Kathy and her friend Maisy usually played dolls at Kathy’s house. She had many different
kinds of dolls. They had costumes from different countries. The two friends got together
afterschool for a tea party with their favorite dolls.
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Script
Let’s review the thinking questions. Remember, it is important to think when
you read to figure out the meaning of a story. Last time we met, we used the
thinking questions to to see how sentences in a story connect to each other.
Today we are going to use the thinking questions to figure out the order of
events that happen in a story so it makes sense. I am going to read you a story
that is out of order. It is your job to figure out the order that makes sense.
We use these words, first, then, next, finally, last to help organize our
thinking to figure out what happens in our story. We use first to begin telling
a story. We use next or then to say what happens after the beginning. We use
finally or last to say what happens at the end. These sequence words help us
to understand what happened in a story.
[read passage 1 (out of order); point to pictures that accompany sentences as ]
I’ll use the thinking questions to help me figure out the order. Where is Alice?
Alice is home with her mom and she can’t eat. I think she can’t eat her
breakfast because it says she woke up. That’s what she is doing. I think the
story begins with… first [read sentence 1 with picture]. This is happening
now. What would happen next? [read sentence 2 with picture] Let me think
what will come after… Next, [read sentence 3 with picture]. And Last, [read
sentence 4 with picture]. Let me re-read the story to make sure I am correct.
[read full passage] Let me think of a good title for this story. I’ll use the
thinking questions to help me. Let’s see, how about, Alice’s toothache?
[students respond]
Now it’s your turn to put a story in order. The pictures will help you. [read
Passage 2 (out of order); point to pictures that accompany sentences]. Use the
thinking questions to order the story. *
NOTE: If students read sentences without using the sequence words, first
prompt by pointing to visual. second prompt, say [sequence word]
Use the thinking questions to talk to each other and decide what is a good title
for this story. [students respond]
Now you will practice ordering a story without pictures. Use the thinking
questions to make a picture in your mind to think about what is happening in
that part of the story. That can help you to figure out how to put the sentences
in order. [read passage 3 (out of order)] Just like I did, reread the sentences to
make sure your sequence is correct. Don’t forget to use the sequence words. *
NOTE: If students read sentences without using the sequence words, first
prompt by pointing to visual. second prompt, say [sequence word]
Use the thinking questions to talk to each other and decide what is a good title
for this story. [students respond]
Here is another story without pictures. Use the thinking questions to figure
out the order of this story. Remember to make a picture in your mind as I read
each sentence. [read passage 4 (out of order)] Just like I did, reread the
sentences to make sure your sequence is correct. Don’t forget to use the
sequence words. *
NOTE: If students read sentences without using the sequence words, first
prompt by pointing to visual. second prompt, say [sequence word]

Materials
Visuals-Thinking
questions

Visuals- Sequence words

Visual- Passage 1
NOTE: sentences with
accompanying pictures
read out of order
Visuals- Sequence words
NOTE: Before each
sentence point to
corresponding sequence
word and use.
Visual- Passage 2
NOTE: sentences with
accompanying pictures
read out of order
Visuals- Sequence words
Visual- Passage 3
NOTE: sentences read out
of order
Visuals- Sequence words

Visual- Passage 4
NOTE: sentences read out
of order
Visuals- Sequence words
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Use the thinking questions to talk to each other and decide what is a good title
for this story. [students respond]
*NOTE: If the sequence is correct, the instructor will ask: What clues did you notice to figure out how to put
the story in order?
If the sequence is incorrect, the instructor directs the students to look at two sentences out of order and says:
Which one comes first? Use the thinking questions to decide.

Passages with illustrations used for sequencing:
1.

2.

Alice woke up because her tooth was hurting so badly.
Alice told her mom her toothache was so bad that she couldn’t eat.
Alice and her mother went to the dentist.
Alice slept much better since her tooth had stopped hurting.

Tom and Sue jumped out of bed at the start of their summer vacation.
Tom and Sue ate quickly so that they could find their pails and shovels.
Tom and Sue made many sand castles and began to feel hungry.
Tom and Sue sat on the beach eating sandwiches.
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Appendix M (con’t)
Session 4: Story sequencing with and without illustrations (con’t)
Passages without illustrations used for sequencing:

3.

4.

Anne started writing her project about trees.
Anne looked in her books for information about trees.
Anne needed more information so she went online to look.
Anne added the information and gave her project to the teacher.
The fireman left his home to go to work.
The siren sounded, so the firemen hurried to their fire engines.
The firemen fought the fire for many hours.
The firemen returned to the fire station exhausted.
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Appendix N
Session 5: Retelling Stories using Sequence Words
Script
Let’s review the thinking questions. Remember, it is important to
think when you read to figure out the meaning of a story. Last time we
met, we used the thinking questions to figure out the order of events
that happen in a story so it makes sense. Today we are going to use
the thinking questions to retell a story in order. It is important to begin
by saying the name of the character and say where the character was
at the start of the story. When you retell a story, use the sequence
words organize your thinking. We use first to begin telling a story. We
use next or then to say what happens after the beginning. We use
finally or last to say what happens at the end. These sequence words
help you retell what happened in a story.
I am going to show you how to use the thinking questions and the
sequence words to retell one of the stories we put in order last time.
[reads Passage 1] Let me remember, this story took place at school.
I’m making a picture in my mind. Anne is writing an assignment for
her teacher. What did Anne do first in the story? I remember… First,
Anne is writing about trees. Then, she reads some books to learn
about trees. Next, she checks the computer and writes more. Last she
gives her writing piece to her teacher. Did you notice how I used the
thinking questions and the sequence words to help me retell the story?
[students respond]
Now it’s your turn. Remember another story from last time? I will
read it to you again. [Read Passage 2]. Your turn to retell. Use the
thinking questions and the sequence words to help you make a picture
in your mind to remember. [Students discuss] Ready? Now tell me the
story. You will take turns retelling what happened. [Student A] you
begin. [Students alternate retelling the steps in the story.] *
Now I am going to read you a story that you haven’t heard before.
When I finish reading it, I will ask you to retell the story together.
[Read Passage 3] Your turn to retell. Use the thinking questions and
the sequence words to help you make a picture in your mind to
remember. [Students discuss] Ready? Now tell me the story. You will
take turns retelling what happened. [Student B] you begin this time.
[Students alternate retelling the steps in the story.] *
Ready for the next story? This time I’m going to ask [student A] to
retell the story to [student B]. If [student A] has trouble, [student B]
can help by asking the thinking questions or using the sequence
words. [Read Passage 4] Okay, [student A] retell the story. Use the
thinking questions and the sequence words to help you make a picture
in your mind to remember. [Student A responds] **

Materials
Visuals-Thinking questions

Visuals-Thinking questions
Visuals- Sequence words
Visuals- Passage 1 (Note:
Put away after reading
once)

Visuals-Thinking questions
Visuals- Sequence words
Visuals- Passage 2 (Note:
Put away after reading
once)
Visuals-Thinking questions
Visuals- Sequence words
Visuals- Passage 3 (Note:
Put away after reading
once)

Visuals-Thinking questions
Visuals- Sequence words
Visuals- Passage 4 (Note:
Put away after reading
once)
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Session 5: Retelling Stories using Sequence Words (con’t)
Visuals-Thinking questions
Ready for the last story? This time I’m going to ask [student B] to
Visuals- Sequence words
retell the story to [student A]. If [student B] has trouble, [student A]
Visuals- Passage 5 (Note:
can help by asking the thinking questions or using the sequence
Put away after reading
words. [Read Passage 5] Okay, [student B] retell the story. Use the
thinking questions and the sequence words to help you make a picture once)
in your mind to remember. [Student B responds] **
*NOTE: If students forget to use the sequence words, the instructor prompts by pointing to the
visuals. If students forget an important part of the story, instructor says: I think you missed
something that happened. What happens after, ____? If the student does not name the character and
setting to begin the retell, the instructor says: Say the name of the character. First, [character
name]…
If students retell the story in sequence using at least 3 of the sequence words, the instructor says: You
remembered that story well and you told all the important parts to the story.
If students retell the story in sequence using the character’s name, the instructor says: You also
remembered to say the name of the character when you retell a story.
** If student has difficulty, instructor says to student partner: Help your partner remember [the
beginning, what is next, what happened last].

Passages used for retelling. Note: Passages 1 and 2 are stories from Session 4.
1. Anne started writing her project about trees. Anne looked in her books for information about
trees. Anne needed more information so she went online to look. Anne added the information
and gave her project to the teacher.
2. The fireman left his home to go to work. The siren sounded, so the firemen hurried to their fire
engines. The firemen fought the fire for many hours. The firemen returned to the fire station
exhausted.
3. Eric went to the green market to buy an apple tree. He took out his gardening tools to get
ready to dig a hole. He dug a big hole and planted his tree. Eric watered the tree and it grew
very big. Eric picked some apples from his tree to make an apple pie.
4. Mrs. Smith went out to the supermarket to buy food for her family’s dinner. She got home
from the shop. She began chopping the carrots and onion and placed them in a bowl. Mrs.
Smith checked to see if the food was ready. Mrs. Smith called her family to eat a great big
meal.
5. Jason couldn’t wait to go to school that morning because it was his birthday. His mother went
to pick up Jason’s birthday cake. The kids at school clapped their hands when they saw
Jason’s mom. They sang happy birthday and Jason blew out the candles.
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Appendix O
Session 6: Making Causal Inferences in Stories
Script
Let’s review the thinking questions. Remember, it is important to
think when you read to figure out the meaning of a story. Last
time we met, we used the thinking questions to retell a story in
order. Today we are going to use the thinking questions to answer
teacher questions about a story. The thinking questions can help
you find the clues in the story to answer.
I am going to read you some short stories. After reading the story,
I will ask you a question about something that happened in the
story. Sometimes readers need to make smart guesses about what
is happening in the story because it is not always stated. Let me
show you what I mean. [read passage 1 with question] I’m
picturing the story in my mind. Where is the story? The story is
outside in the city and it is raining. What is the character doing? It
says, the boy has a book over his head. Let me think and decide,
[reread question] it does not say the boy has an umbrella. I think
he is holding the book over his head so he does not get wet.
Now it is your turn to use the thinking questions to answer the
questions about the story. [read passage 2 with question] Talk to
your partner to discuss the answer. Here are the thinking
questions. [students discuss] (Turn to student A) [Student A],
[reread question]. [student A responds]. How do you know that?
[student A responds]* [Student B] Do you agree? [Student B
responds] Tell me in your own words, how do you know that?
[student B responds]*
Let’s try another one. Remember to use the thinking questions to
answer the questions about the story. [read passage 3 with
question] Talk to your partner to discuss the answer. [students
discuss] Turn to student B [Student B], [reread question].
[student B responds]. How do you know that? * [student B
responds]* [Student A] Do you agree? [Student A responds] Tell
me in your own words, how do you know that? [student A
responds]*
Let’s try another one. Remember to use the thinking questions to
answer the questions about the story. [read passage 4 with
question] Talk to your partner to discuss the answer. Here are the
thinking questions. [students discuss] (Turn to student A)
[Student A], [reread question]. [student A responds]. How do you
know that? [student A responds] * [Student B] Do you agree?
[Student B responds] Tell me in your own words, how do you
know that? [student B responds]*

Materials
Visuals-Thinking questions

Visuals-Thinking questions
Passage 1

Visuals-Thinking questions
Passage 2

Visuals-Thinking questions
Passage 3

Visuals-Thinking questions
Passage 4
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Session 6: Making Causal Inferences in Stories (con’t)
Let’s try another one. Remember to use the thinking questions to Visuals-Thinking questions
answer the questions about the story. [read passage 5 with
Passage 5
question] Talk to your partner to discuss the answer. [students
discuss] Turn to student B [Student B], [reread question].
[student B responds]. How do you know that?* [student B
responds]* [Student A] Do you agree? [Student A responds] Tell
me in your own words, how do you know that? [student A
responds]*
*Note: If students’ responses are incorrect, the instructor directs students to look back for the clues
in the story and picture the story in their mind to answer the questions (pointing to the visuals of the
thinking questions to scaffold)
Passages used for instruction:
1. It was a rainy day in the city. There were many cars driving on the street. A boy was running
along the sidewalk to get to school. He was holding a book over his head.
a. Question: Why is the boy holding a book over his head?”
b. Follow-up: How do you know that?
2. Kevin’s little brother, Mike played with his scooter all morning. He went inside when Mom
called him to eat his lunch. Kevin finished lunch then ran out of his house to play football
with his friends. All of a sudden, Kevin tripped and fell, breaking his leg.
a. Question: Why did Kevin trip?
b. Follow-up: How do you know that?
3. The Robinson family went to Disneyworld for vacation. The first day they went on rides and
took many pictures. That night Mrs. Robinson forgot to plug in her camera. The second day
the family went to the pool and had lots of fun but did not take any pictures.
a. Question: Why did the Robinsons not take any pictures on the second day?
b. Follow-up: How do you know that?
4. Molly’s mom loves to listen to music in the car. She drove her to school every morning.
Molly always sat in the back seat of the car. One morning, Molly sneezed and asked her
mother for a tissue. Her mother did not hear her.
a. Question: Why did Molly’s mom not hear her ask for a tissue?
b. Follow-up: How do you know that?
5. Amy went to the playground with her sister. They both went to play on the swings, then Amy
jumped off the swing to join her friends on the slide. When Amy looked back, she saw her
sister crying. She was laying on the ground in front of the swing holding her knee.
a. Question: Why is Amy’s sister crying?
b. Follow-up: How do you know that?
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